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Introd uc t ion  

During the  las t  few years considerable e f f o r t  has been spent on t h e  

devt?I.opmeut gf p a r a l l e l  and vector computers and corresponding numerical 

alprithins;  hcwever, much of t h i s  work h a s  not appeared i n  the standard 

journals  perused by nuner ica l  analysts.  The i n t e n t  of t h i o  b ib l ioDaphy 

is t o  c o l l e c t  a l l  references t h a t  m i g h t  be of i n t e r e s t  t o  someone devel- 

oping numerical algorithms fo r  p a r a l l e l  .and vector .  computers. Consequently, 

t h i s  biblio,paphy i s  cgmplete i n  t he  area of numerical ana lys i s  t o  the  

bes t  of t h e  compilers'  knowledge. The o the r  ca tegor ies  are not meant t o  

be complete; ins tead ,  those e n t r i e s  are simply sources of re la ted informa- 

t i o n  f o r  t h e  in t e re s t ed  reader. 

Precise d e f i n i t i o n s  of p a r a l l e l  and vec tor  computers w i l l  not be 

They can be found i n  a r t i c l e s  l i s ted  i n  category 6.21 of given here. 

t h i s .  bibliography. Stated very b r i e f l y ,  a p a r a l l c l  computer i s  one 

vhich has t h e  c a p a b i l i t y  of performing several operat ions simultaneously. 

Contemporary examples are t h e  I U I A C  I V  ( b u i l t  by Burroughs Corporation 

and now located t;t NASA Aines Research Center) and t h e  C.mmp (composed of 

s eve ra l  D i f ; i t a l  Equipment Corporation PDP-11's and being developzd a t  

Came gie-Mellon Universi ty) .  

I n  a vec tor  computer t he  approach is  not one of parallel  execution 

of i n s t ruc t ions  but r a t h e r  one of streaming vec tors  of operands through 

an ar i thmetic  uni t  funct ioual ly  divided i n t o  subunits.  Each subunit  has 

a p a r t i c u l a r  t a s k  which it performs as part of t h e  in s t ruc t ion .  

vec to r  computers are t h e  ?TAR-100 ( b u i l t  by Control Data Corporation) and 

t h e  ASC ( b u i l t  by Texas Instruments, Inc. >. 

. Examples of 
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I n  t h i s  biblior;rt.phy, SINTI will. 

i n s t ruc t ion  stmaxi End . -  mult iple  - da ta  - 

r e f e r  t o  a computer w i t h  a s i n g l e  

stream ( e .  E., ASC, ILLIAC I V ,  STfiR) 

- 

while MIXD w i 3 . 1  r e f e r  t o  a - mult iple  - i n s t r u c t i o n  stream and - mult ip le  - d a t a  

stream (e. g., C.mmp). 

MUD computer can execute d i f f e r e n t  i n s t r u c t i o n s  simultaneously while the 

SII4il cannot. 

The key d i f fe rence  i n  the  two types i s  t h a t  the 

Confermces, books and surveys I ,  

, The Symposium on Complexity of  Sequent ia l  and P a r a l l e l  Numerical 

Algorithms held a t  Carnegie-Mellon Univers i ty  a t  P i t t sburgh ,  Pennsylvania, 

May 16-18, 1973 was probably t h e  first conference wi th  a s i g n i f i c a n t  

number of  papers concerned w i t h  t he  t o p i c  of t h i s  b i b l i o p a p h g .  

ed i t ed  by J. F. Traub (see  category 5.10) contains  t h e  inv i t ed  papers. 

A book 

The Second Langley Conference on S c i e n t i f i c  Computing: Numerical Methods 

! f o r  P a r a l l e l  and Vector Processors held a t  Vi rg in ia  Beach, October 21-22, I 
I 

1974 was also re levant .  

category 5.10) i s  an exce l l en t  desc r ip t ion  of t h e  s t a t e  of the  art  i n  

The survey a r t i c l e  by 17. L. Miranlrer ( s e e  

late 1970. 

O r m n i  z a t  i on 

The bibliography cons i s t s  of two parts. The f irst  part i s  the  l i s t i n g  

of all inc1.uded e n t r i e s  and t h e i r  corresponding annotat ions.  

cable Computing Reviev numbers ( CR) and Mathematical Review numbers (MR) 

are  c i t e d .  

W h e r e  appl i -  

3 

The e n t r i e s  are  c l a s s i f i e d  according t o  the  CQmputiny, Reviews 

c l a s s i f i c a t i o n  system which appears p e r i o d i c a l l y  i n  Compiting Reviews (most , 

... recent ly  i n  vol. 14, no. 1.2, Deccmher 1973, pares  60l-b2). I n  t h i s  b i b l i o -  

graphy c a t e p r y  5 ,  Mathcmatics Df Computation, appears first becwase it i s  
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a lphabet ica l ly  by  first 

e n t r i e s  whose secondary 

The second p a r t  of 

a lphabet ical ly .  If the  

the first author ' s  name 

number. 

author. A t  t he  end of nisny of t he  ca tegor ies  

i n t e re s t s  l i e  i n  t h a t  category are l i s t e d .  

the b i b l i o g r a p ! ~ ~  is  an author index, l i s t ed  

author is  not the f irst  

i s  given i n  parentheses 

f o r  a p a r t i c u l a r  en t ry ,  

following the  category 

. 

0 

. 
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5 O O O . O . O . O . M A T H E M A T I C S  OF C O M P U T A T I O N O O O O O O O O O O  

5 0 1  N U M F R I C A L  A N A L Y S I S  

5 0 1 0  G E N E R A L  

CHENI S H Y H - C H I N G  AND K U C K *  D A V I D  J O  
T I M E  A N D  P A R A L L E L  P R O C E S S O R  B O U N D S  F02 L I N E A R  
R E C U R R E N C E  S Y S T E M S  

T O  A P P E A R  A S  D E P T .  O F  C O M P U T E R  S C I E N C E  R E P O R T I  
U N I V o  O F  I L L I N O ' I S I  U R B A N A *  ILL.. 1 9 7 4 0  

T H E  A U T H O R S  P R E S E N T  A N  A L G O R I T H M  F O R  S O L V I N G  N - T H  
ORDER L I N E A R  RECURK'ENCE R E L A T I O N S  I N  ( L O G  N)**2 T I M E  
STEPS U S I N G  (N**3) /64  PROCESSORS.  THE M O D E L  USED I S  A 
S I M D  COMPUTER. 

CORN9 W I L L I A M  S o 9  HSUI N o C o  A N D  R I V L I N I  ToJ.  
SOME M A T H E Y A T I C A L  A S P E C T S  O F  P A R A L L E L  C O W P U T A T I O N  

R C - 6 4 7 9  I B M  WATSON R E S E A R C H  C E N T E R I  YORKTOWN H E I G H T S .  
NEW YORKI 19620 

T H I S  P A P E R  I N V E S T I G A T E S  T H E  P R O B L E M  OF R E A R R A N G I N G  A 
G I V E N  S E Q U E N T I A L  PROGRAV I N T O  A N  E F F I C I E N T  P R O G R A M  FOR 
P A R A L L E L  M A C H I N E S .  C O M P U T A T I O N S  A R E  M O D E L E D  B Y  U S I N G  
P A R T I A L L Y  O R D E R E D  S E T S .  SOME E L E M E N T A Q Y  N U M E R I C A L  PROB- 
LEMS A R E  A L S O  D I S C U S S E D .  

H E L L E R I  D O N  E o  

O N  T H E  E F F I C I E N T  C O M P U T A T I O N  OF R E C U R R E N C E  R E L A T I O N S  
I C A S E  R E P O R T ,  I N S T I T U T E  FOR COMPUTER A P P L I C A T I O N S  I N  
S C I E N C E  A N D  E N G I N E E R I N G 9  N A S A  L A N G L E Y  R E S E A R C H  
C E N T E R 9  HAMPTONI VA.9 19740 

I N  THIS N O T E  T H E  AUTHOR I M P R O V E S  THE T E C H N I Q U E  F O R  S O L V -  
I N G  R E C U R R E N C E  R E L A T I O N S  D I S C U S S E D  IN DOE.  H E L L E R ( 5 . 1 4 )  
A N D  DRAWS A C O M P A R I S O N  B E T W E E N  H I S  !VORK AND T H A T  OF P o M .  
KOGGE A N D  H o S o  S T O N E ( 5 . 1 O ) o  

KOGCEI PETER Mo 
M I N I M A L  P A R A L L E L I S M  I N  THE S O L U T I O N  OF R E C U R R E N C E  
P R O B L E M S  

T E C H N I C A L  R E P O R T  N O o 4 5 r  S T A N F O R D  E L E C T R O N I C S  LAEjORA- 
T O R I E S -  S T A N F O R D  U h i I V o r  S T A N F O R D 9  C A L I F o r 1 9 7 2 0  

T H I  5 P A P E R  D I S C U S S E S  T H E  M I  N I K A L  D E G R E E  O F  P A R A L L E L  I S M  
R E Q U I R E D  T O  I M P L E M E N T  T H E  A L G O R I T H M S  G I V E N  I N  T H E  F O L -  
L O W I N G  E N T R Y  E I T H E R  I N  H A R D W A H E  OR O N  P A R A L L E L  C O M P U T E R S  
S U C H  A S  T H E  I L L I A C  I V .  

KOGGEI P E T E R  Me 
P A R A L L E L  A L G O R I T H M S  F O R  THE E F F I C I E N T  S O L U T I O N  OF RG- 
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C U R R E N C E  P R O S L E M S  
T E C H N I C A L  REPORT NO.43r  S T A N F O R D  E L E C T R O N I C S  L A E O R A -  
T O R I E S ,  S T A N F O R D  U N I V . 9  S T A N F O R D I  C A L I F .  919720 

THE AUTHOR I N V E S T G A T E S  T n E  USE O F  R E C U R S I V E  DOUF3L ING I N  
D E V E L O P  I N G  P A R A L L E L  ALGOR 1 THMS C A P A d L E  O F  COMPUT I N G  RE- 
C U R R E N C E  R E L A T I O N S  W I T H  A N  A R B I T R A R Y  NUMbEW O F  T E R M S  I N  
T I M E  P R O P O R T I O N A L  T O  L O G ( N )  O N  A COMPUTER L I K E  T H E  
I L L I A C  I V  WHERE THE N - T H  T E R M  1s T H E  O N E  SOUGHT. T H I S  
I S  A M O R E . D E T A I L E D  ACCOUNT C F  T H E  F O L L O W I N G  E N T R Y .  

K O G G E -  P E T E R  M e  
P A R A L L E L  S O L U T I O N  OF R E C U R R E N C E  P R O d L E M S  

ISM 3 .  RES. DEVELOP.  1 9 ( 1 9 7 4 ) * 1 3 8 - 1 4 8 .  
THIS PAPER INVESTIGATES ALGORITHMS FOR SOLVING RECUR- 
R E N C E  P R O B L E M S  ON A S I M D  COMPUTER S I M I L A R  TO T H E  I L L I A C  
I V .  U N D E R  C E R T A I N  C O N D I T I O N S I  N E L E M E N T S  C A N  BE COMPU- 
TED I N  T I M E  P R O P O R T I O N A L  T O  L O G C N ) .  A MORE D E T A I L E D  AC- 
C O U N T  M A Y  BE FOUND I N  T H E  P R E C E E D I N G  E N T R Y .  

K O G G E -  P E T E R  Ma AND S T O N E *  H A R O L D  SO 
A PARALLEL. ALGORITHM FOR THE EFFICIENT S O L U T I O N  OF A 

THIS PAPER USES THE RECURSIVE DOUBLING TECHNIQUE FOR 

GENERAL C L A S S  OF R E C U R R E N C E  E Q U A T I O N S  
IEEE TRANS. COMPUTERS C - E 2 ( 1 9 7 3 ) , 7 8 6 - 7 9 3 .  

S O L V I N G  A L A R G E  C L A S S  OF R E C U R R E N C E  P R O d L E K S  O N  I L L I A C  
I V  T Y P E  COMPUTERS. F O R  A O D I T I O N A L  I N F O R K A T I O N  SEE THE 
A B O V E  E N T R I E S  B Y  KOGGE. 

M I RANKER W I L L A R D  L 0. 

A S U R V E Y  O F  P A R A L L E L I S M  I N  N U M E R I C A L  A N A L Y S I S  

T H I S  S U R V E Y  G I V E S  A N  E X C E L L E N T  REVIEW O F  THE F IELD UP T O  
1971. T H E  T O P I C S  C O V E R E D  I N C L U D E  O P T I M I Z A T I O N -  ROOT 
FINDINGI D I F F E R E N T I A L  E Q U A T I O N S  AND L I N E A R  SYSTEMS.  T H E  

MR (46)6648. 

S I A M  REV. 1 3 ( 1 9 7 1  1 1 5 2 4 - 5 4 7 0  

* B I B L I O G R A P H Y  C O N T A I N S  44 E N T R I E S .  

S T O N E 9  H A R O L D  S o  
P A R A L L E L  P R O C E S S 1  N G  Wl T H  T H E  P E R F E C T  SHUFFLE 

IEEE TRANS.  COMPUTERS C - 2 0 ( 1 9 7 1 ) * 1 5 3 - 1 6 1 .  
A P E R M U T A T I O N  OF T H E  E L E M E N T S  OF A V E C T O R  KNOWN AS T H E  
P E R F E C T  SHUFFLE IS SHOWN T O  BE A P P L I C A B L E  I N  I M P L E M E N T -  
I N G  F A S T  F O U R I E R  T R A N S F O R M S *  P O L Y N O M I A L  E V A L U A T I O N *  
S O R T I N G  AND X A T R I X  T R A N S P O S I T I O N  O N  A P A R A L L E L  COMPUTER 
S U C H  A S  T H E  I L L I A C  I V .  

S T O N E *  H A R O L D  S o  I 

P R O B L E M S  OF P A R A L L E L  C O M P U T A T  I O N  
I N C O M P L E X 1  TY O F  S E Q U E N T  1 A L  A N D  P A R A L L E L  NuMER I C A L  
A L G O R I T H M S r  J.F. T R A U a ( E D . ) *  A C A D E M I C  PRESS- NEW 
YORI(* 1 9 7 3 . 1 - 1 6 .  
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THE AUTHOR ~ i s c u s s ~ s  THE PROBLEMS DF D A T A  ARRANGEVENT- 
E F F I C I E N C Y ,  S E R I A L  C O N S T R A I N T S  A N D  S T A B I L I T Y  FOR P A R -  
A L L E L  ALGOR I THMS. 

TRAUB,  J O S E P H  F.(ED.) 
C O M P L E X I T Y  OF SEQUENTIAL  AND P A R A L L E L  N U M E R I C A L  
A L G O R I T H M S  

T H I S  6 O O K  C O N S I S T S  O F  T H E  I N V I T E D  P A P E R S  G I V E N  A T  T H E  
S Y M P O S I U M  O N  C O M P L E X I T Y  OF S E Q U E N T I A L  A N D  PARLLLEL NUM- 1 

E R I C A L  A L G O R I T H M S  A T  C A R N E G I E - M E C L O N  U N I V E R S I T Y  I N  M A Y  
1973. MANY O F  T H E  P A P E R S  A R E  C I T E D  I N D I V I D U A L L Y  I N  T H I S  

A C A D E M I C  PRESSI NEW Y O R K 1 1 9 7 3 .  

B I B L I O G R A P H Y .  

TROUT9 H.R.G. 
P A R A L L E L  T E C H N I  Q I E S  

R E P O R T  NO. U I U C D C S - R - 7 2 - 5 4 9 , D E P T .  O F  C O M P U T E R  
S C I E N C E -  U N I V .  O F  I L L I N O I S I  U R B A N A *  ILL., 19720 

T H I S  P A P E R  D E S C R I B E S  S E V E R A L  T H E O R E T I C A L  T E C H N I Q U E S  
F O R  C O N V E R T I N G  S E Q U E N T I A L  A L G O R I T H M S  I N T O  P A R A L L E L  FORM. 

I 
! 

D R A U G H O N  E T  A L o  ( 4  e 3 2  1 i 

ii KOGGE (5.11) 
M U R T H A  (6.21) 
R E D D Y  (3.60 1 t 

i 

HELLER ( 5 . 1 4  I 

SEE A L S O  DRAUGHON E T  AL.  (4.20) 

ri 

5 . 1  1 E R R O R  ANALYS IS COMPUTER A R  I T H M E T  I C 

K O G G E q P E T E R  M. 
N U M E R I C A L  S T A B I L I T Y  O F  P A R A L L E L  A L G O R I T H M S  F O R  S O L V I N G  
R E C U R R E N C E  P R O B L E M S  

T E C H N I C A L  R E P O R T  NO.44, S T A N F O R D  E L E C T R O N I C S  L A B O R A -  
T O R I E S *  S T A N F O R D  U N I V . 9  S T A N F O R D r  C A L ! F . - 1 9 7 2 .  

T H I S  P A P E R  P R O V I D E S  A R O U N D I N G  E R R O R  A N A L Y S I S  FOR SOME 
OF T H E  M E T H O D S  D I S C U S S E D  IN P o M a  KOGGE(SolO* P A R A L L E L  
A L G O R I T H M S  *.*) .  

L E R M I T I  R e  JONATHAN A N D  R A N D A L *  J.M. 
A U G M E N T E D  S I G N I F I C A N C E  R O U T I N E S  F O R  I L L I A C  I V  

CAC DOCUMENT 56r C E N T E R  F O R  A D V A N C E D  C O M P U T A T I O N *  
U N I V E R S I T Y  OF I L L I N O I S ,  U R S A N A I  I L L I N O I S * 1 9 7 2 *  

T H E  A U T H O R S  P R E S E N T  R O U T I N E S  T H A T  ALLOW T H E  USER T H E  DE- 
S I R E D  AMOUNT O F  ACCURACY UP TO S L I G H T L Y  LESS T H A N  E O U E L E  
P R E C I S I O N .  T H E  R O U T I N E S  A R E  F A S T E R  A N D  blORE C O N C I S E  
THAN DOUBLE PRECISION ROUTINES. 

SEE A L S O  B R E N T  ( 5 . 1 2 r  .om E V A L U A T I O N  OF A R I T H M E T I C  * a * )  

B R E N T  (5 .12q * . e  E V A L l J A T ! O N  OF G E N E R A L  * * e )  

D A V I S  (6.21) 

0 
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5.12 F U N C T I O N  E V A L - U A T I O N  

, ..-.- - 

B R E N T -  R I C H A R D  P o  

THE P A R A L L E L  E V A L U A T I O N  OF A R I T H M E T I C  E X P R E S S I O N S  I N  
L O G A R I T H M I C  T I M E  

. 
1 N C O M P L E X 1  TY O F  S E Q U E N T  I A L  A N D  P A R A L L E L  NUMER I C A L  
A L G O R I T H M S *  J o F o  T R A U B  (ED. * A C A D E M I C  PRESS- NEW 
Y O R K ~ 1 9 7 3 ~ U 3 - 1 C Z o  

T H I S  P A P E R  D E S C R I B E S  SOME R E S U L T S  O N  THE T I M E  R E Q U I R E D  
T O  E V A L U A T E  A R I T H V E T I C  E X P R E S S I O N S  U S I N G  S E V E R A L  P R O C E S -  
SORS O P k R A T I N G  I N O E P E N U E N T L Y o  SOME OF T H E  M E T H O D S  A R E  
SHOWN T O  BE N U M E R I C A L L Y  S T A B L E .  

BRENT- R I C H A R D  P o  
THE P A R A L L E L  EVALUAT I ON OF GENERAL A R  I THMET IC EXPRES- 
S I O N S  

PHIS P A P E R  P R E S E N T S  A D D I T I O N A L  RESULTS I N  THE S P I R I T  OF 
30 A S S O C o  COMPUTo M A C H O  21(1974) *201-2060  

R o P o  B R E N T  ( 5  12 ) 

BRENT- R I C H A R D  P o *  KUCKI  D A V I D  J o  A N D  M A R U Y A M A -  K I Y O S H I  M. 

THE P A R A L L E L  E V A L U A T I O N  OF A R I T H M E T I C  E X P R E S S I O N S  WITH- 
O U T  D I V I S I O N  

THE A U T H O R S  C O N S I D E R  T H E  P R O B L E M  OF E V A L U A T I N G  E X P R E S -  
S I O N S  O F  N V A R I A B L E S  W I T H  O P E G A T I O N S  R E S T R I C T E D  T O  A O D I -  
T I O N -  S U B T R A C T I O N  AND M U L T I P L I C A T I O N  F O R  B O T H  A N  A R B I -  
T R A R Y  A N D  A F I X E D  NUMBER OF I N D E P E N D E N T  PROCESSORS.  

IEEE TRANS. COMPUTERS C - 2 2 ( 1 9 7 3 ) r 5 3 2 - 5 3 4 0  

DORNI W I L L I A M  S o  
A G E N E R A L I Z A T I O N  OF H O R N E R S  RULE FOR P O L Y N O M I A L  
E V A L U A T  I O N  

TWO G E N E R A L I Z A T I O N S  OF H O R N E R S  RULE F O R  E V A L U A T I N G  
P O L Y N O M I A L S  ARE G I V E N .  B O T H  A L L O W  FOR P A R A L L E L  COMPUTA-  
T I O N *  

I B M  J o  RES. D E V E L O P .  6(1962)r230-2450 

KUCKI D A V f b  J O  AND MARUYAMAe K I Y O S H I  M o  
THE P A R A L L E L  E V A L U A T I O N  OF A R I T H M E T I C  E X P R E S S I O N S  OF 
SPEC I A L  FORMS 

RC-42-76, 1BM WATSON R E S E A R C H  CENTERIYORKTOWN H E I G H T S -  
NEW YORK * 19730 

T H E  A U T H O R S  G I V E  UPPER B O U N D S  ON THE N U M B E R  O F  STEPS 
R E Q U I R E D  PO E V A L U A T E  E X P R E S S I O N S  I N V O L V I N G  NESTED 
P A R E N T H E S E S  U S I N G  A M I M D  C O M P U T E R  W I T H  AN U N L I M I T E D  
N U M B E R  OF PROCESSORS. 

MARUYAMA,  KIYOSHI Mo 
T H E  P A R A L L E L  E V A L U A T I O N  OF A R I T H M E T I C  E X P R E S S I O N S  

R C - 4 2 1 7 q .  J.BM WATTSQN. R E S F A R C H  CFNTER YORKTOWN 
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H E I C H T S I  NEW Y O R K 9 1 9 7 3 0  
T H I S  P A P E R  P R E S E N T S  A L G O R I T H M S  b ! I T H  A T  M O S T  O N E  D I V I S I O N  
STEP FOR EVALUATING A R ~ I T R A R Y  ARITHMETIC EXPRESSIONS ON 
A M I M D  COMPUTER W I T H  A N  A R B I T R A R Y  N U M B E R  O F  PROCESSORS.  

M A R U Y A M A -  K I Y O S H I  M o  

ON THE P A R A L L E L  E V A L U A T  I O N  O F  P O L Y N O M I A L S  

T H I S  P A P E R  I N C L U D E S  A N  A L G O R I T H r d  F O R  T H E  P A R A L L E L  E V A L U -  
A T I O N  O F  P O L Y N O M I A L S  G I V E N  A N  U N L I M I T E D  N U M B E R  O F  PRO-  
CESSORS. B O U N D S  F O R  T H E  M I N I M U M  N U M B E R  O F  STEPS R E Q U I R -  
ED A R E  ALSO D E R I V E D .  
CR 2 5 9 5 1 1 0  

I EEE TRANS.  COMPUTERS C - 2 2  ( 1 9 7 3  * 2 - 5  
1 

T E X A S  I N S T R U M E N T S 9  I N C o  
ASC M A T H E M A T I C A L  L I B R A R Y  

T o  I o  R E P O R T  NO. 929978-19 T E X A S  I N S T R U M E N T S -  I N C o r  
A U S T I N ,  T E X A S 9  1973. 

T H I S  DOCUMENT D E S C R I B E S  S U S R O U T I N E S  I M P L E M E N T E D  ON T H E  
ASC COMPUTER F O R  T H E  S T A N D A R D  M A T H E M A T I C A L  F U N C T I O N S  
I N  S C A L A R  AND V E C T O R  MODE. 

SEE A L S O  D O R N  E T  A L o  (5.10) 
K U N G  (5.25) 

S T O N E  (5 .109 PARALLEL 0 . 0 )  

MUNRO E T  A L o  (5025) 

5.13 I N T E R P O L A T I O N I  F U N C T I O N  A P P R O X I M A T I O N  

A C K I N S I  G o  
D E S C R I P T I O N  O F  T H E  T U K E Y - C O O L E Y  A L G O R I T H V  A S  PROGRAMMED 
F O R  I L L I A C  I V  P A R A L L E L  C O M P U T A T I O N  

I L L I A C  I V  DOCUMENT 7 5 9  DEPT.  O F  C O M P U T E R  S C I E N C E *  
U N I V .  O F  I L L I N O I S *  UWBANAI  I L L o r 1 9 6 7 0  

NOT A V A I L A B L E  F O R  A N N O T A T I O N .  

C L A S S 9  WOE. . 

F A S T  F O U R I E R  T R A N S F O R M  A L G O R I T H M S  F O R  T H E  C O N T R O L  D A T A  
S T A R  C O M P U T E R  

IN P R O C o  O F  1971 IEEE I N T E R N A T I O N A L  C O M P U T E R  S O C I E T Y  
C O N F E R E N C E *  1971, 5-60 

THE A U T H O R  I S  A P P A R F N T L Y  P R E S E N T I N G  A L G O R I T H M S  F O R  COM- 
P U T I N G  T H E  F A S T  F O U R I E R  T R A N S F O R M  O N  T H E  S T A R - 1 0 0 0  HOW- 
E V E R ~  A P O R T I ~ N  OF THE PAPER APPEARS T O  HAVE BEEN DELET- 
ED I N  P U B L I C A T I O N .  

P E A S E 9  M A R S H A L L  C o  
A N  A D A P T A T I O N  O F  THE F A S T  F O U R I E R  T R A N S F O R M  F O R  P A R A L L E L  
P R O C E S S I N G  

THE F A S T  F O U R I E R  T R A N S F O R M  O F  C O O L E Y  A N D  T U K E Y  1s M O D I -  
J. ASSOC. COMPUT. M A C H O  15(1968)*252-264. 
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F I E D  SO A S  T O  BE I M P L E M E N T E D  I N  A P A R A L L E L  MODE O N  A 
P R O P O S E D  S P E C I A L  P U R P O S E  COMPUTER.  I T  WOULD A P P E A R  T H A T  
T H E  A L G O R I T H M  COULD BE A C A P T E D  T O  A S I M D  COMPUTER. 
CR 14,993. 

S T E V E N S *  J A M E S  E. JR.  
A F A S T  F O U R I E R  TRANSFORM S U B R O U T I N E  F O R  I L L I A C  I V  

C A C  DOCUMENT 1 7 9  C E N T E R  F O R  A D V A N C E D  C O M P U T A T I O N *  
U N I V .  OF I L L I N O I S *  UR'r3ANAq I L L o e 1 9 7 1 0  

T H I S  P A P E R  P R E S E N T S  A N  I M P L E M E N T A . T I O N  O F  THE C O O L E Y -  
T U K E Y  A L G O R I T H M  FOR T H E  I L L I A C  I V  R E O U I R I N G  ORDER L O G  N 
O P E R A T I O N S  FOR N S A M P L E S .  T H E  I M P L E M E N T A T I O N  I S  N O T  A S  
A T T R A C T I V E  F O R  A VECTOR M A C H I N E .  

I 

SEE A L S O  F E L D S T E I N  (50 1 5 )  
FELDSTEIN E T  AL. (5.15) 
S T O N E  ( 5 ~ 1 0 g  PARALLEL 0 . 0 )  

5.14 L I N E A R  A L G E B R A  

B O U R G E A T  ANN' I  E 
E X P E R I M E N T A T I O N  DES M E T H O D E S  I T E R A T I V E 5  -SERIE - 
P A R A L L E L E -  

' U N I V E R S I T E  DE L Y O N  I *  S E C T I O N  D - A N A L Y S E  N U M E R I Q U E v  
v I L L E u R B A N N E ~  F R A N C E * 1 9 7 1 / 2 *  

THIS P A P E R  D E S C R I B E S  C O M P U T A T I O N A L  E X P E R I E N C E  WITH THE 
M E T H O D S  D E S C R I B E D  B Y  F. R O B E R T ( 5 - 1 4 1 0  

C A L A H A N I  D e  
P A R A L L E L  S O L U T I O N  O F  S P A R S E  S I M U L T A N E O U S  L I N E A R  
E Q U A T I O N S  

T E C H N I C A L  REPORTI E L E C T R I C A L  E N G I N E E R I N G  0 E P T . r  
U N I V E R S I T Y  O F  M I C H I G A N *  A N N  A R B O R *  M I C H I G A N , 1 9 7 3 .  

T I O N  O F  D E C O U P L I l r l C  E Q U A T I O N S  I N  L I N E A R  S Y S T E M S  B Y  A RE- 
O R D E R I N G  SCHEME. 'THE DEGREE O F  P A R A L L E L I S M  IS D I R E C T L Y  
R E L A T E D  T O  T H E  S I Z E  OF T H E  D E C O U P L E D  B L O C K S .  HOWEVER 
T H E  R E O R D E Q I N G  SCHEME D O E S  N O T  R E A D I L Y  LEND I T S E L F  T O  

THE AUTHOR DEMONSTRATES THE VALUE FOR PARALLEL COMPUTA- 

PRESENT P A R A L L E L  COMPUTERS. 

C H A Z A N I  0. AND M I R A N K E R 9  W I L L A R D  L o  

C H A O T I C  R E L A X A T I O N  

T H I S  P A P E R  D E S C R I B E S  A V A R I A N T  OF R E L A X A T I O N  A P P R O P R I A T E  
F O R  A M I M D  Y A C H I N E  W H I C H  U P D A T E S  S E V E R A L  C O M P O N E N T S  O F  
THE A P P R O X I Y A T E  S O L U T I O N  V E C T O R  C O N C U R R E N T L Y .  
MR (40!5114.  

L I N E A R  A L G E B R A  A N D  A P P L .  2(1969)*199-222. 

D O N E L L Y I  J0D.P- 
P E R I O D I C  C H A O T I C  R E L A X A T I O N  

L I N E A R  A L G E B R A  bND APPL. 4 ( 1 9 7 1 1 r 1 1 7 - 1 2 8 ~  

0 

~ 



THIS P A P E R  CONTINUES T H E  b!ORK O F  DO C H A Z A N  A N D  W O  
M I R A N K E R  O N  C H A O T I C  R E L A X A T I O N .  
MR (44)23240 

H A N *  L o  

S T O R A G E  S C H E P E S  F O R  S Y M M E T R I C A L  M A T R I C E S  
I L L I A C  I V  DOCUMENT 1 4 9 9  D E P T .  O F  C O M P U T E R  S C I E N C E *  
U N I V o  OF ILLINDISI U R U A N A I  I L L o r 1 9 6 7 0  

NOT A V A I L A U L E  F O R  A N K O T A T I O N o  . 
H E L L E R I  D O N  E o  

A D E T E R M I N A N T  T H E O R E M  W I T H  A P P L I C A T I O N S  T O  P A R A L L E L  
ALGOR I T H V S  

S I A M  J o  NtJMERo A N A L 0 9  T O  A P P E A R  I N  19740 
T H E  A U T H O R  G I V E S  AN E X P A N S I O N  F O R M U L A  F O R  T H E  D E T E R M I -  
N A N T  O F  A H E S S E N B E R G  M A T R I X  A N D  USES I T  I N  A L G O R I T H M S  

IS I N  C O M P U T I N G  L I N E A R  R E C U R R E N C E  R E L A T I O N S .  
FOR B O T H  S I M D  AND M I N D  COMPUTERS.  T H E  M A J O R  A P P L I C A T I O N  

H E L L E R I  D O N  E o 9  S T E V E N S O N *  Do A N D  T R A U d r  J O S E P H  F o  

P A R A L L E L  I T E R A T I V E  A L G O R I T H M S  FOR T R I D I A G O N A L  S Y S T E M S  
B A S E D  ON R E D - B L A C K  ORDER 

T E C H N I C A L  R E P O R T -  DEPT. OF C O M P U T E R  S C I E N C E *  C A R N E G I E  
M E L L O N  U N I V o r  P I T T S d U R G H *  P A o r 1 9 7 4 0  

T H E  A U T H O R S  U T I L I Z E  T H E  R E D - B L A C K  O R D E R I N G  T O  D E V E L O P  
P A R A L L E L  A L G O R I T H M S .  I N  P A R T I C U L A R  T H E Y  G I V E  A S I G N I F I -  
C A N T  I M P R O V E M E N T  OF THE A L G O R I T H M  D E S C R I B E D  B Y  J o F o  

T R A U B  ( 5 . 1 4 ) .  

HOWSERq L O N A  Mo A N D  L A M B I O T T E I  JULES J o  J R o  
S T A R  A D A P T A T  I O N  F O R  S E V E R A L  A L G O R  I T H M S  C U R R E N T L Y  USED O N  
T H E  C D C  6 C O O  COMPUTER 

T O  A P P E A R  A S  A N A S A  T M *  N A S A  L A N G L E Y  R E S E A R C H  C E N T E R *  
HAMPTONI  V A o . 1 9 7 4 0  

T H E  ALJTHORS D I S C U S S  I M P L E M E N T A T I O N  O F  G A U S S I A N  E L I M I N A -  

D E T A I L E D  D I S C U S S I O N  OF R o w  V E R S U S  COLUMN S T O R A G E  F O R  
T I O N  A N D  G A U S S - L E G E N D R E  Q U A D R A T U R E  O N  T H E  S T A R - 1 0 0 0  A 

L I N E A R  S Y S T E M S  I S  I N C L U D E D .  

I S A C S S O N I  A. 
S I M U L T A N E O U S  I N V E R S E  I T E R A T I O N  F O R  C O M P U T I N G  O R T H O G O N A L  
E I G E N V E C T O R S  

UMlNF-19072r D E P T o  O F  I N F O R M A T I O N  P R O C E S S I N G *  
U N I V E R S I T Y  OF U M E A .  SWEDEN* 1 9 7 2 0  

A M E T H O D  IS P R E S E N T E D  F O R  C O M P U T I N G  O R T H O G O N A L  E I G E N -  
V E C T O R S  C O R R E S P O N D I N G  T O  C L U S T E R E D  OR M U L T I P L E  E I G E N -  

I N V E R S E  I T E R A T I O N  APPLIED T O  S E V E R A L  V E C T O R S  A T  ONCE. 
V A L U E S  O F  R E A L  S Y M M E T R I C  M A T R I C E S .  THE M E T H O D  I S  S H I F T E D  
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- -  . -  

I N  P A R A L L E L  PROCESSOR S Y S T E M S 3  T E C H N O L O G I E S *  A N D  A P -  
P L I C A T I O N S *  L o  HOdaS ET A L ( E D o ) r S P A R T A N  BOOKSINEW 
YORK + 1970 9 1 3 1  -149 

G A U S S I A N  E L I N I N 4 T I O N  FOR S O L V I N G  L I N E A E 7  S Y S T E M S  O N  A N  
A S S O C I A T I V E  PROCESSOR ( A  C O h T E N T  A D D R E S S A B L E  MEMORY AND 

- P A R A L L E L  S E A R C H  L O G I C )  IS D E S C R I e E D o  

KNO'J!LES* M o r  O Y A W A *  3 . r  MURAOKA,  Y o  A N D  W I L H E L M S O N .  Ro 
M A T R I X  O P E R A T I O N S  ON I L L I A C  I V  

I L L I A C  I V  DOCUMENT 1 1  €3- D E P T o  OF C O M P U T E R  S C I E N C E *  
U N I V o  OF I L L I N O I S *  U R B A N A .  I L L O r 1 9 6 7 0  

T H I S  P A P E R  S T U D I E S  A D D I T I O N ,  M U L T I P L I C A T I O N  A N D  I N V E R -  
S I O N  OF M A T R I C E S  F O R  T H E  I L L I A C  I V o  

K U C K I  D A V I D  J o  A N D  SAMEHI AHMED H e  
P A R A L L E L  C O M P U T A T I O N  OF E I G E N V A L U E S  O F  R E A L  M A T R I C E S  

T H E  J k C O Y  I 9 HOUSEHOLDER AND OR A L G O R  I THMS A R E  D E S C R I B E D  
I N  T E R M S  O F  I L L I A C  I V  O R G A N I Z A T I O N o  A M E A S U R E  O F  P A R A L -  
LEL E F F I C I E N C Y  I S  D I S C U S S E D  F O R  E A C H  METHOD. 
C R  2 5 r 2 1 7 0 .  

I N  P R O C o  OF THE I F I P  CONGRESS 71*1972*1266-12720 

L A W B I O T T E e  JULES J o  JRo A N D  V O I G T ,  R O B E R T  G o  
S O L U T I O N  O F  T R I D I A G O N A L  L I N E A R  S Y S T E M S  ON'  T H E  C D C  S T A R -  
1 G o  C O M P U T E 2  

I C A S E  R E P O R T I  I N S T I T U T E  F O R  C O M P U T E R  A P P L I C A T I O N S  I N  
S C I E N C E  A N D  E N G I N E E R I N G ,  N A S A  L A N G L E Y  R E S E A R C H  
C E N T E R  q HAMPTON 9 VA 9 1974 

T H E  A U T H O R S  D I S C U S S  I M P L E M E N T A T I O N  O F  S E V E R A L  D I R E C T  A N D  
1 T E R A T  I V E  METHODS. F O R  S O L V  I N G  TW 1 D I A G O N A L  L I N E A R  S Y S T E M S  
O N  A V E C T O R  PROCESSOR. C O M P A R I S O N S  A R E  M A D E  O N  T H E  
B A S I S  O F  S T A R - 1 0 3  T I M I N G  I N F O R M A T I O N .  

MARUYAMAq K I Y O S H I  F n o  

T H E  P A R A L L E L  E V A L U A T I O N  O F  M A T R I X  E X P R E S S I O N S  
R C - 4 3 8 0 ,  I B M  WATSON R E S E A F i C H  CENTERIYORKTOWN H E I G H T S *  
NEW YORK, 1973. 

T H I S  P A P E R  G I V E S  C O M P L E X I T Y  B O U N D S  O N  THE T I M E  R E Q U I R E D  
T O  E V A L U A T E  V A R I O U S  E X P R E S S I O N S  I N V O L V I N G ,  M A T R I C E S  O N  
M I M D  COMPUTERS. 

M A T S U S H I T A I  Yo  
S P A R S E  M A T R I X  I N V E R S I O N  O N  I L L I A C  I V  

DOCUMENT 1409 C E N T E R  F O R  A D V A N C E D  C O M P U T A T I O N *  
U N I V E R S I T Y  OF I L L I N O I S *  U R B A N A -  I L L o * 1 9 6 8 a  

N O T  A V A  I L A B L F  F O R  A N N O T A T I  ON. 

M C D A N I E L ,  L A U R E N C E  M o  

S Y M M E T R I C  D E C O M P O S I T I O N  OF P O S I T I V E  D E F I N I T E  B A N D  
M A T R I C E S  A N D  THE C O R R E S P O N D I N G  S O L U T I O N  O F  S Y S T E M S  OF 
L I N E A R  E Q l l A T I O N S  O N  I L L I A C  I V  

0 



C A C  DOCUMENT 349 C E N T E R  F O R  A D V A N C E D  C O M P U T A T I O N ,  
U N I V m  O F  I L L I N O I S ,  U R B A N A ,  I L L 0 9 1 9 7 2 0  

T H I S  P A P E R  C O N T A I N S  A D E T A I L E D  DISCUSSION O F  A N  I M P L E -  
M E N T A T I C N  3 F  T H E  C H O L E S K Y  A L G O R I T H M  O N  T H E  I L L I A C  I V I  
I N C L U D I N G  A S T O R A G E  SCHEME- F L O W  D I A G R A M S  AND CODES. 

PEASE, M A R S H A L L  C. 
M A T R I X  I N V E R S I O N  USING P A R A L L E L  P R O C E S S I N G  

T H E  GAUSS-JORU4N E L I M I N A T I O N  A N D  T H E  B O R D E R I N G  ALGO-  
RITHMS A R E  E X A M I N E D  I N  T H E  L I G H T  O F  T H E I R  I H E R E N T  P A R A -  , 
L L E L I S M  RATHER T H A N  T H E I R  I M P L E M E N T A T I O N  O N  A P A R T I C U L A R  

C R  13,6610 

J m  A S S O C o  COMPUTo MACH. 14(1967)*757-7640 

P A R A L L E L  M A C H I N E .  

R O B E R T  3 F R A N C 0  I S 
M E T H O D E S  I T E R A T  I V E S  -SER IE P A R A L L E L E -  

T H I S  P A P E R  D E S C R l a E S  P A R A L L E L  V A R I A T I O N S  O F  T H E  G A U S S -  
SEIDEL METHOD. 

C O R .  A C A D o  SCm P A R I S  271(1970)r847-8500 

R U T I S H A U S E R ,  H o  
C O M P U T A T I O N A L  A S P E C T S  O F  F o L o  BAUERS S I M U L T A N E O U S  I T E R -  
A T I O N  M E T H O D  

T H I S  P A P E R  I S  A S U R V E Y  OF F A C T S  W H I C H  A R E  R E L E V A N T  F O R  
THE A C T U A L  N U M E R I C A L  C O M P U T A T I O N S  I N V O L V E D  I N  B A U E R S  

NUMERm M A T H o  1 3 ( 1 9 6 9 ) * 4 - 1 3 0  

METHOD. A L T H O U G H  N O T  E X P L I C I T L Y  D I S C U S S E D *  T H E  M E T H O D  
C A N  BE C A R R I E D  OUT I N  P A R A L L E L  OR V E C T O R  MODE. 
MR ( 3 9 ) 5 0 5 1 m  

SAMEHI AHMED H m  
ON J A C O B 1  A N D  J A C O B I - L I K E  A L G O R I T H M S  F O R  A P A R A L L E L  
C O M P U T E R  

P A R A L L E L  A N A L O G U E S  OF 3 A C O s ! S  METHOD F O R  R E A L  S Y M M E T R I C  

METRIC M A T R I C E S  F O R  F I N D I N G  E I G E N V A L U E S  A N 0  E I G E N V E C T O R S  
ARE D E V E L O P E D  FOR T H E  I L L I A C  I V o  
MR (45)61890 

MATH. COMPm 25(1971 )r579-5900 

MATRICES AND THE E~ERLEIN MODIFICATION FOR REAL NONSYM- 

SAMEHI AHMEO H o ,  L E R M I T ,  Ro J o  A N D  NOH, K O  
ON THE I N T E R M E D I A T E  E I G E N V A L U E S  O F  S Y M M E T R I C  SPARSE 
M A T R  I C E S  

CAC DOCUMENT 91 C E N T E R  F O R  A D V A N C E D  C O M P U T A T I  O N *  
U N I V m  OF I L L I N O I S ,  U R B A N A ,  I L L o r 1 9 7 4 m  

T H I S  P A P E R  DISCUSSES A M O D I F I C A T I O N  OF S I M U L T A N E O U S  I T -  
E R A T I O N  F C R  C O M P U T I N G  ALL E I G E N V A L U E S  A N D  CORRESPONDING 

E X P L I C I T  F A C T O R I Z A T I O N  A N D  O N L Y  USES THE M A T R I X  I N  O P E R -  
ATOR FORM. THE M E T H O C  IS S U I T A B L E  F O R  THE I L L I A C  I V .  

E I G E N V E C T O R S  I N  A G I V E N  I N T E R V A L .  THE M E T H C D  D O E S  NO 



S T E V E N S O N ,  Dm AND TRACt9r J e F o  

I T E R A T I V E  S O L U T I O N  O F  t l L 3 C Y  T R I D I A G O N A L  S Y S T E M S  O N  
P A R A L L E L  OR VECTOR C O M P U T E R S  

T O  A P P E A R  A S  A T F C H N I C A L  R E P O R T ,  D E P T .  O F  C O M P U T E R  
S C I E N C E ,  C A d N E G I E - M E L L O N  U N I V o r  P I T T S B U R G H ,  P A . 9 1 9 7 4 .  

N O T  A V A I L A B L E  FOR A N N O T A T I 3 N o  

S T O N E ,  H A R O L D  S o  
A N  E F F I C I E N T  P A R A L L E L  A L G O R I T H M  F O R  THE S O L U T I O N  OF A 
T R I  D I A G O N A L  L I NEAR S Y S T E M  O F  E Q U A T  I O N S  

A N  A L G O R I T H M  F O R  S O L V I N G  A T R I D I A G O N A L  L I N E A R  S Y S T E M  OF 
b! E Q U A T I O N S  ON A SIND C O M P U T E R  U S I N G  R E C U R S I V E  D O U B L I N G  

T O  L O G  ( N  T H E  A L G O R I T H N  I S  N O T  A S  A T T R A C T I V E  F O R  A 

J o  ASSOC. COMPUTe MACH. 2 0 ( 1 9 7 3 ) 9 2 7 - 3 8 0  

I S  P R E S E N T E D .  FOR N P R O C E S S O R S  T H E  T I M E  15 P R O P O R T I O N A L  

V E C T O R  PROCESSOR. 
C R  25.970- 

S T O N E *  H A R O L O  S o  
P A R A L L E L  T R  I D I AGONAL S O L V E R S  

T E C H N I C A L  REPORT NO. 799 D I G I T A L  S Y S T E M S  L A B O R A T O R Y ,  
S T A N F O R D  U N I V . 9  S T A N F O R D *  C A L I F o r 1 9 7 4 .  

T H E  A U T H O R  DISCUSSES S E V E R A L  I T E R A T I V E  A N D  D I R E C T  M E T H -  
O D S  F O R  S O L V I N G  T R I D I A G O N A L  L I N E A R  S Y S T E M S  O N  S I M D  COM- 
P U T E R S .  C O M P A R I S O N S  A R E  M A D E  I N  T E R M S  OF O P E R A T I O N  
C O U N T S  

T R A U B I  J O S E P H  F o  

I T E R A T I V E  S O L U T I O N  O F  T R I D I A G O N A L  S Y S T E M S  ON P A R A L L E L  
OR V E C T C R  COVPUTERS 

I N C O M P L E X  I TY O F  S E Q U E N T  I A L  A N D  P A R A L L E L  NUMER I C A L  
A L G O R I T H M S *  J o F o  T R A U B ( E D o ) r  A C A D E M I C  PRESS, NEW 
YORK 9 1973 3 49-82 0 

T H E  A U T H O R  D E S C R I U E S  A T E C H N I Q U E  F O R  S O L V I N G  L I N E A R  S Y S -  
TEMS I N  W H I C H  T t i E  U S U A L  R E C U R R E N C E  R E L A T I O N S  A R E  RE- 
P L A C E D  M I T H  I T E R A T I O N S -  T H E S E  I T E R A T I O N S  MAY BE C A R R I E D  
OUT I N  P A R A L L E L  O N  A S l M D  COMPUTER. 

SEE A L S O  BUZBEE (50 1 7 )  
BUZBEE E T  A L o  (5.17) 
D O R N  ET AL.  ( ' 5 . 1 0 )  
D O R R  (5 .17)  
E R I C K S E N  (5.17) 
H A Y E S  ( 5 . 1 7 )  
H O C K N E Y  (5.17 1 
K U C K  (4.30) 
M I R A N K F R  (5.10) 
M O R I C E  (5.17) 
MURAOKA E T  A L o  (5.25) 
NOOP .E.T AL.0 (3r.23 ) 

0 
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R O S E N F E L D  (4 32 
R O S E N F E L D  E T  AL.0 ( 5 . 1 7 )  
R U D S I N S K  I ( 5 0  1 7  1 
S T A F F O R D  E T  A L o  (3 .241  
S T O N E  (5.101 D A R A L L E L  1 

5.15 N O N L I N E A R  A N D  F U N C T I O N A L  E Q U A T I O N S  

ABERTHI  O L  I V E R  
I T E R A T I O N  M E T H O D S  F O R  F I N D I N G  A L L  Z E R O S  O F  A P O L Y N O M I A L  
S I M U L T A N E O U S L Y  

Q U A D R A T I C A L L Y  A N D  C U B I C A L L Y  C O N V E R G E N T  M E T H O D S  A R E  G I V E N  
T H A T  E X H I B I T  A D E G R E E  O F  P A R A L L E L I S M  E Q U A L  T O  THE DE- 
CREE OF T H E  P O L Y N O M I A L .  A T E C H N I Q U E  I5 I N C L U D E D  T H A T  
P R E V E N T S  D I F F E R E N T  A P P X O X I M A T I O N S  F R O M  C O N V E R G I N G  T O  T H E  
S A M E  ROOT. 

MATH. COMPO 27 ( 1973 1 339-344 

A V R I E L I  M o  A N D  WILD€+ DoJ .  
O P T I M A L  S E A R C H  FOR A M A X I M U M  W I T H  S E O U E N C E S  O F  S I M U L -  
TANEOUS FUNCTION E V A L U A T I O N S  

MANAGEMENT S C I o  1 2 ( 1 9 6 6 ) * 7 2 2 - 7 3 1 0  
A N  O P T I M A L  S E A R C H  PROCEDlJRE F O R  F I N D I N G  T H E  M A X I M U M  O F  A 
U N I M O D A L  F U N C T I O N  IS D E S C R I B E D .  T H I S  P R O C E D U R E  I N V O L V E S  
P E R F O R M  1 N G  K SI M U L T A N E O U S  F U N C T  I O N  E V A L U A T  I O N S  W I T H  THE 
SPEED O F  C O M P U T A T I O N  I N C R E A S I N G  L O G A R I T H M I C A L L Y  A S  A 
F U N C T I O N  OF K O  F O R  A N O T H E R  D I S C U S S I O N  O F  THE S A M E  I D E A  
SEE R.M. K A R P  A N D  W o L o  M I R A N K E R .  

CHAZANI  D o  A N D  M I R A N K E R *  W I L L A R D  L o  

A N O N G R A D I E N T  A N D  P A R A L L E L  A L G O R I T H M  F O R  U N C O N S T R A I N E D  
M I N 1  M I Z A T  I O N  

T H E  A U T H O R S  D E S C R I B E  A M E T H O D  F O R  U N C O N S T R A I N E D  M I N I M I -  
Z A T I O N  I N  W H I C H  A T  EACH C Y C L E  M M I N I M I Z A T I O N S  A R E  P E R -  
F O R M E D  I N  P A R A L L E L  WHERE M IS T H E  D I M E N S 1 O N  O F  T H E  UN- 
D E R L Y I N G  L I N E A R  SPACE. 
MR (43)13930 

S I A M  J o  C0NTRC)L  8 ( 1 9 7 0 ) ~ 2 0 7 - 2 1 7 0  

F E L D S T E l N .  Mo A L A N  
B O U N D S  O N  ORDER A N D  OSTROWSKI  E F F I C I E N C Y  F O R  I N T E R -  
P O L A T I N G  I T E R A T I O N  A L G O R I T H M S  

U C R L - 7 2 2 3 8 .  L A W R E N C E  R A D I A T I O N  L A B O R A T O R Y ~  U N I V E R -  
S I T Y  O F  C A L I F O R N I A v  L I V E R M O R E I  C A L I F O R N I A I ~ ~ ~ ~ O  

THE A U T H O R  CONTINUES T H E  I N V E S T I G A T I O N  C)F INTERPOLATORY 
I T E R A T I O N  F U N C T I O N S  S T U D I E D  B Y  FELDSTEIN A N D  F I R E S T O N E .  

. 

F E L D S T E I N I  M o  A L A N  A N D  F I R E S T O N E I  R O G E R  M o  
H E R M I T E  I N T E R P O L A T O R Y  I T E R A T I O N  TH€ORY A N D  P A R A L L E L  
NUMERICAL ANCILYSIS 

R E P O R T I  D I V I S I O N  OF A P P L I E D  M A T H E M A T I C S +  BROWN U N I V . 9  
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P R O V I D E N C E *  RHODE I S L A N D - 1 9 6 7 0  
T H I S  P A P E R  D E R I V E S  THE ORDER O F  C O N V E R G E N C E  F O R  A L L  Pos- 
S 1 t3LE HE RI4 I T E  P O L Y  NOM I A L  I N T E R P O L A T O R Y  I T E R A T  I O N  F U N C -  
T I O N S .  F O R  O N E  C L A S S  O F  M E T H O D S  A P A R A L L E L  MODE O F  EX€-  
C U T  I ON I S S T U D  I ED. C1 I MD P R O C E S S O R S  S I  M U L T A N E O U S L Y  E V A L -  
U A T E  T H E  F U N C T I O N  A N D  I T S  D E R I V A T I V E S .  

GRAUI A o A o  
T H E  S I M U L T A N E O U S  NEWTON I M P R O V E M E N T  OF A C O M P L E T E  SET 
O F  A P P R O X I M A T E  F A C T O R S  O F  A P O L Y N O M I A L  

S I A M  J. NUMER. ANAL.  8 ( 1 9 7 1  1 1 4 2 5 - 4 3 8 .  
A N  I T E R A T I V E  T E C H N I Q U E  B A S E D  O N  N E W T O N S  M E T H O D  F O R  1M- 
P R O V I N G  A N  A P P R O X I M A T E  F A C T O R I Z A T I O N  O F  A P O L Y N O M I A L  O F  

T I O N  OF A N  N X N  L I N E A R  S Y S T E M  A T  E A C H  S T E P .  
CR 2298171 MR (44)34840 

D E G R E E  N IS G I V E N .  T H E  P A R A L L E L I S M  A R I S E S  I N  T H E  S O L U -  

K A R P r  R I C H A R D  M o  AND M I R A N K E R *  W I L L A R D  L o  

P A R A L L E L  M I N I M A X  S E A R C H  F O R  A M A X I M U M  
J o  C O M Y I  N A T O R I  A L  T H E O R Y  4 ( 1968 ) r 19-35. 

T H I S  P A P E R  IS S I M I L A R  T O  T H A T  O F  Mo A V R I E L  A N D  D o J .  
WILOE (5.i5). 
MR (36)34940 

KUNGI H O T .  A N D  TRAVE)* J O S E P H  F o  
O N  T H E  E F F I C I E N C Y  O F  P A R A L L E L  I T E R A T I V E  A L G O R I T H M S  FOR 
N O N L  I N E A R  E Q U A T  I ONS 

T E C H N I C A L  REPORTI D E P T .  O F  C O M P U T E R  S C I E N C E -  C A R N E G I E  
M E L L O N  LJNIV.1 P I T T S d U W G H 1  P A . *  T O  A P P E A R .  

N O T  A V A I L A B L E  FOR A N N O T A T I O N .  

L A M I  P I N G  Y o  A N D  POOLE. WILLIAM Go J R .  
THE CONVERGENCE O F  A P A R A L L E L  A N A L O G U E  O F  THE B I S E C T I O N  
M F T H O O  

T E C H N I C A L  REPORT 3 r  NR044-459r C O L L E G E  OF W I L L I A M  
A N D  M A R Y 1 1 9 7 3 0  

I N  T H I S  N O T E  T H E  A U T H O R S  F I N D  T H E  E X A C T  N U M B E R  OF I T E R A -  
T I O N S  R E Q U I R E D  FOR CONVERGENCE OF A P A R A L L E L  B I S E C T I O N  
M E T H O D  A P P R O P R I A T E  F C R  A S I M D  COMPUTER. THE T E C H N I Q U E  
WAS F I R S T  D E S C R I B E D  BY G o  S o  SHEDLER(5.15). 

L A R S O N I  R O B E R T  E. AND TSEI  E D I S O N  
P A R A L L E L  P R O C E S S I N G  A L G O R I T H M S  FOR T H E  O P T I M A L  C O N T R O L  
O F  N O N L I N E A R  D Y N A V I C  S Y S T E M S  

T H I S  P A P E R ’ D E S C R 1 3 E S  T H E  C O N T I N U I N G  E F F O R T  I N  T H E  D E V E L -  
OPMENT OF A L G O R I T H M S  F O 2  ’ S O L V I N G  O P T I M A L  C O N T R O L  P R O B -  
L E M S  O N  A WIDE RANGE OF P A R A L L E L  PROCESSORS.  T H E  B I B L I -  
OGRAPHY O F  44 E N T R I E S  C O N T A I N S  MANY P A P E R S  ( N O T  I N C L U D E D  
I N  T H I S  B I B L I O G R A P H Y )  W H I C H  P E A L  WITH A P P L I C A T I O N S .  

IEEE T R a N S o  COMPUTERS C - 2 2 ( 1 9 7 3 ) - 7 7 7 - 7 8 6 0  
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M I C C H E L L I  C.A. AND MIRANKER* W.L. 
H I G H  O R D E R  S E A R C H  M E T H O D S  F O R  F I N D I N G  R O O T S  

R C - 4 5 8 5 .  I I ; M  WI?TSON R E S E A R C H  C E N T E R *  YORKTOWN 
H E I G H T S *  NEW Y O R K q 1 9 7 3  ( T O  A P P E A R  I N  J. ASSOC. 
COWPCJT MACH. ) 

T H I S  P A P E R  D E S C H I 3 E S  A C L A S S  O F  S E A R C H  A L G O R I T H M S  W H I C H  
G E N E R A L I Z E  T H E  B I S E C T I O N  METHOD. P A R A L L E L I S M  A R I S E S  
I N  S I M U L T A N E O U S  F U M C T I O N  E V A L U A T I O N S .  T H E  A L G O R I T H M S  
R E Q U I R E  KNOWLEDGE O F  B O U N D S  CN D E R I V A T I V E S  O F  T H E  
F U N C T I O N  WHOSE ZERO IS SOUGHT. 

M I R A N K E R  9 W I L L A R D  L m  

P A R A L L E L  M E T H O D S  F O R  A P P R O X I M A T I N G  T H E  R O O T  O F  A 
F U N C T  I O N  

T H I S  P A P E R  D E S C R I B E S  M E T H O D S  FOR A P P R O X I M A T I N G  A R O O T  OF 
I B M  J. RES. D E V E L O P .  13(1969)*297-301* 

A ONE D I M E N S I O N A L  F U N C T I O N .  IF P P R O C E S S O R S  A R E  A V A I L -  
A B L E *  P NEW A P P R O X I M A T I C N S  A R E  O B T A I N E D  A T  E A C H  STEP. 
HOWEVER T H E  SPEEDUP O V E R  O N E  P R O C E S S O R  I S  SHOWN T O  BE 
O N L Y  L O G A R I T H M I C  I N  P o  

CR 1 7 ~ 6 9 9 ~ .  r m  ( 3 9 ) i i o 9 .  

P A T R I C K *  MERRELL L o  

A H I G H L Y  P A R A L L E L  A L G O R I T H M  F O R  A P P R O X I M A T I N G  A L L  Z E R O S  
OF A P O L Y N O M I A L  W I T H  ONLY R E A L  Z E R O S  

T H I S  P A P E R  DISCUSSES A N E W T O N - L I K E  A L G O R I T H M  F O R  F I N D I N G  
REAL ZEROS B A S E D  O N  T H E  F A C T  T H A T  T H E  Z E R O S  O F  T H E  S E C -  
OND D E R I V A T I V E  OF A P O L Y N O M I A L  A R E  GOOD S T A R T I N G  V A L U E S  

P R O C E S S O R S  BE USED S 1 M U L T A N E O U S L Y  F O R  A P P R O X  I M A T  I NC D IF- 
F E R E N T  ZEROS. A M I N O R  E R R O R  IS P O I N T E D  O U T  B Y  G. C *  
S I M M O N S  I N  CACM 1 7 C A P R I L  1 9 7 r 0 - 2 U 9 .  

COMM* ACM 15 ( 197’2 ) 952-9556 

FOR NEWTONS METHOD. T H E  AUTHOR S U G G E S T S  T H A T  D I F F E R E N T  

R I C E ,  J O H N  
M A T R I X  R E P R E S E N T A T I O N S  O F  N O N L I N E A R  E Q U A T I O N  
I T E R A T I O N S  - A P P L I C A T I O N  T O  P A R A L L E L  C O M P U T A T I O N  

T H I S  P A P E R  P R E S E N T S  A M A T R I X  R E P R E S E N T A T 1 , O N  A P P L I C A B L E  

TO P A R A L L E L  C O M P U T A T I O N  ON A M l M D  C O M P U T E R  A R E  A N A L Y S E D .  
MR (46)285@. 

MATH. COMPO 25(1971)*639-647. 

T O  M A N Y  I T E R A T I V E  METHODS. M E T H O D S  W H I C H  A R E  A M E N A 8 L E  . 

S H E D L E R  GeS 
P A R A L L E L  NU,rYlEHICAL M E T H O D S  F O R  T H E  S O L U T I O N  OF E Q U A T I O N S  

S E V E R A L  F A M I L I E S  O F  A L G G R I T H M S  F O R  A P P R O X I M A T I N G  A ROOT 
OF A N  E Q U A T I O N  ARE D E S C R I B E D .  T H E Y  A L L  H A V E  T H E  P R O P E R -  
T Y  T H A T  * A T  E A C H  I T E R A T  I O N  * S E V E R A L  NEW A P P R O X  I M A T  IONS 
ARE O B T A I N E D  O N  S E P A R A T E  PROCESSORS. T H E  B E S T  ONE B E I N G  
R E T A  I NEOm T H E  ALGOR I T t i M S  G E N E R A L  I ZE b I S E C T  I O N  S E C A N T  

COMM. ACV l o (  1967) r286,-291 



N E V T O N  A N D  M U L L E R S  METHODS. 
MR (39123210 

S H E D L E R I  G O S O  A N D  L E H M A N I  M O M .  
P P R A L L E L  C O M P U T O T I O N S  A N D  THE S O L U T I O N  OF P O L Y N O M I A L  
E Q U A T  1 O N S  

R C - 1 5 5 0 r  I B M  WATSON R E S E A R C H  C E N T E R -  YORKTOWN 
H E I G H T S *  NEW Y O R K - 1 9 6 6 0  

T H I S  P A P E R  D I S C U S S E S  A L G O R I T H M S  F O R  A P P R O X I M A T I N G  R O O T S  
O F  P O L Y N O M I A L  E Q U A T I O N S  O N  A S I M D  COMPUTER. 

SHEDLERI G O S O  A N D  LEHMANI  MOM. 
E V A L U A T I O N  O F  REDUNDANCY I N  A P A R A L L E L  A L G O R I T H M  

T H I S  P A P E R  O E S C R I H E S  I N  T H E  C O N T E X T  OF A S I M D  C O M P U T E R  
A P A R A L L E L  A N A L O G U E  O F  T H E  B I S E C T I O N  M E T H O D  F O R  A P P R O X -  
I M A T I N G  Z E R O S  O F  A C O N T I N U O U S  F U N C T I O N .  T H E  I N D I V I D U A L  
P R O C E S S O R S  A R E  U S E D  F O R  E V A L U A T I N G  T H E  F U N C T I O N 9  S I M U L -  
T A N E O U S L Y *  A T  S E P A R A T E  P O I N T S .  
C R  1398680 

IBM S Y S T E M S  J o  6 (  1967)  * 142-1490 

S T R A E T E R I  T E R R Y  A. 
A P A R A L L E L  V A R I A B L E  M E T R I C  O P T I M I Z A T I O N  A L G O R I T H M  

TN D-7329, N A S A  L A N G L E Y  R E S E A R C H  C E N T E R *  HAMPTONI  
V A o r 1 9 7 3 0  

FOR E A C H  S T E P  O F  T H E  A U T H O R - S  A L G O R I T H M 9  I F  P IS THE DE- 
G R E E  O F  P A R A L L E L I S M  ON A S I M D  C O V P U T E R *  T H E N  T H E  FUNC- 
T I O N  A N D  I T S  C R A D l € N T  ARE E V A L U A T E D  A T  P P O I N T S ,  T H E  
M E T R I C  IS M O D I F I E D  d Y  P R A N K - O N E  C O R R E C T I O N S  A N D  A S I M -  
PLE U N I V A R I A N T  M I N I M I Z A T I O N  I S  C A R R I E D  OUT. 

TSEI E D I S O N  AND LARSONI R O B E R T  Eo 
P A R A L L E L  A L G O R I T H M S  FOR O P T I M U M  N O N L I N E A R  S T A T E  
E S T I M A T I O N  

I N  P R E P R I N T S  OF T E C H N I C A L  P A P E R S *  F O U R T E E N T H  J O I N T  
A U T O M A T I C  CONTROL C O N F E R E N C E *  IEEE*1973r213-223*  

T H I S  P A P E R  O E S C R I B E S  S E V E R A L  A L G O R I T H M S  F O R  E S T I M A T I N G  
THE C O N D I T I O N A L  M E A N  O F  T H E  S T A T E  V E C T O R  F O R  NONLINEAR 
D Y N A M Z C A L  SYSTEMS. T H E  A L G O R I T H M S  ARE A P P L I C A B L E  F O R  
S I MD C O M P U T E R S  AND ASSOC I A T  I V E  P R O C E S S O R S  

W I N G 0 9  D A L L A S  R o  
A M U L T I P O I N T  D E S C E N T  M E T H O D  F O R  S O L V I N G  S I M U L T A N E O U S  
NONL 1 N E A R  EQL lAT  I O N S  

I N  P R E P A R A T  IOYq I N S T  I T U T E  FOR COMPUTER R E S E A R C H .  
U N I V .  O F  C H I C A G O ,  C H I C A G O *  ILL.* 19740 

N O T  A V A I L A B L E  FOR A N N O T A T I O N .  
- 

W I N O G R A D *  S o  
P A R A L L E L  I T E R A T I O N  M E T d O D S  

I N  C O K P L E X I T Y  O F  C O M P U T E R  C O M P U T A T I O N S *  R O E .  M I L L E R  
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A N D  J.W. T H A T C H E R  (EDSO ) * P L E N U M  PRESSI NEW Y O ~ K I  
1972953-60. 

T H I S  P A P E R  SHOWS T H A T  T H E  A D V A N T A G E  G A I N E D  WHEN K PRO-  
C E S S O R S  A R E  USED I N  P A R A L L E L  IS P R O P O R T I O N A L  T O  L O G ( K )  
WHEN L O C A T I N G  A S I M P L E  Z E R O  OF A F U N C T I O N  B Y  I T E R A T I O N  
M E T H O D S  
CR 2495770 

SEE A L S O  M I R A N K E R  ( 5 . 1 0  ) 

5.16 N U M E k d I C A L  I N T E G 2 A T I O N  A N D  D I F F E R E N T I A T I O N  

ADAMSI D U A N E  A. 
A M O D E L  F O R  P A R A L L E L  C O M P U T A T I O N S  

I N  P A R A L L E L  P R O C E S 5 O R  S Y S T E M S *  T E C H N O L O G  I ES-  A N D  AP- 
P L I C A T I O N S I  L o  HOtjaS E T  A L ( E D o ) * S P A W T A N  BOOKSINEW 
Y O R K 9 1 9 7 U 9 3 1 1 - 3 3 3 0  

A M O D E L  F O R  P A R A L L E L  C O M P U T A T I O N 9  W H I C H  IS V E R Y  M U C H  
L I K E  A F L O W  C H A R T 9  IS D E S C R I B E D  I N  W H I C H  T H E  S E Q U E N C I N G  
C O N T R O L  IS G O V E R N E D  B Y  T H E  F L O W  O F  D A T A .  A N  E X A M P L E  
U S I N G  T H E  A D A P T I V E  T R A P E Z O I D  M E T H O D  F O R  N U M E R I C A L  I N T E -  
G R A T I O N  I L L U S T R A T E S  T H E  MODEL. 

R I C E -  J O H N  R .  
P A R A L L E L  A L G O R I T H M S  F O R  A D A P T I V E  Q U A D R A T U R E  I - 
C O N V E R G E N C E  

T E C H N  I C A L  R E P O R T  NO. 104 C O M P U T E R  S C  I E N C E  D E P T  * 
PURDUE U N I V o r  WEST L A F A Y E T T E I  I N D a r 1 9 7 3 0  

T H I S  P A P E R  D E S C R I B E S  A T H E O R E T I C A L  M I M D  C O M P U T E R  I N  
W H I C H  E A C H  P R O C E S S O R  A T T A C K S  T H E  Q U A D R A T U R E  P R O B L E M  O N  
I T S  OWN S U B I N T E R V A L .  C O N D I T I O N S  A R E  G I V E N  U N D E R  W H I C H  
T H E  T O T A L  T I M E  R E Q U I R E 0  F O R  T H E  A L G O R I T H M  IS P R O P O W T I O N -  
A L  TO 1 / ( N O *  OF P R O C E S S O R S ) .  A C O N V E R G E N C E  T H E O R E M  IS 
I N C L U D E D .  

- 

RICE, J O H N  R .  
P A R A L L E L  A L G O R  I T H M S  F O R  4 D P P T  I VF: QIJADRATURE I I - 
M E T A L G O R I T H M  CORRECTNESS 

T E C H N I C A L  R E P O R T  NO. 1079 C O M P U T E R  S C I E N C E  0 E P T . r  
PURDUE UNIV . .  WEST L A F A Y E T T E I  I N D o r 1 9 7 3 0  

T H E  A U T H O R  S H O W S  T H A T  IF  AN A L G O R I T H M  C O N T A I N S  C E R T A I N  
L I S T E D  A T T R I B U T E S  T H E N  THE C O N V E R G E N C E  T H E O R E M  O F  T H E  

BY O N E  PROCESSOW W A I T I N G  ON I N F O R M A T I O N  USED B Y  A N O T H E R  
IS D I S C U S S E @ .  

P R E C E E D I N G  WCRK A P P L I E S .  THE P R O B L E M  O F  D E L A Y S  C A U S E D  

R I C E *  J O H N  R. 
P A R A L L E L  A L G O R I T H M S  FOR A D A P T I V E  Q U A D R A T U R E  1 1 1  - 
PROGRAM C O R R E C T N E S S  

T E C H N I C A L  R E P O R T  NO. 1129 C O M P U T E R  S C I E N C E  DEPT.9 
PURDLJE U N I V . 9  WEST L A F A Y E T T E I  I N D . * 1 9 7 4 0  
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IN T H I S  P A P E R  T H E  AUTHOR P R E S E N T S  A C O M P U T E R  PROGRAM IN 
A F O R T R A N - L I K E  L A Y G U A G E  Ab!D SHOWS T H A T  I T  H A S  A L L  OF THE 
A T T R I B U T E S  R E Q U I R E D  T O  A P P L Y  T H E  C O N V E R G E N C E  R E S U L T S  OF 
THE P W E C E E D I  NG TW3 P A P E R S .  

SEE A L S O  HOWSER E T  A L .  (5.14 ) 

5.17 O R D I N A R Y  A N D  P A R T I A L  D I F F E R L N T I A L  E Q U A T I O N S  

BUZBEEI 8.L. 
A F A S T  P O I S S O N  S O L V E R  A M E N A B L E  TO. P A R A L L E L  C O M P U T A T I O N  

T H I S  P A P E R  D E S C R I B E S  A M A T R I X  D E C O M P O S I T I O N  T E C H N I Q U E  

N I Q U E  I S  H I G H L Y  P C R A L L E L  AND I S  A P P L I C A d L E  T O  B O T H  P A R -  

I EEE TRANS.  COMPUTERS C - 2 2  ( 1 9 7 3  ) * 793-796 

FOR S O L V I N G  T H E  D I S C R E T I Z € D  P O I S S O N  E O C I A T I O N o  T H E  T E C H -  

A L L E L  A N D  V E C T O R  M A C H I N E S .  

BUZBEEI B O L O *  GOLUi39 GoH. A N D  N E I L S O N I  COW. 
O N  D I R E C T  METHODS F O R  S O L V I N G  P O I S S O N S  E Q U A T I O N S  

T H E  A U T H O R S  D E S C R I B E  M E T H O D S  F O R  S O L V I N G  D I S C R E T I Z E D  
P O  I S S O N S  E Q U A T  I ON 'rl I T H  A V A R  I E T Y  O F  B O U N D A R Y  C O N 0  I T  I ONS 
T H E  M E T H O D S  I N C L U D E  M A T H  I X DECOMPOS I T I  ON A N D  C Y C L  I C  RE- 
D U C T I O N  W H I C H  MAY &E E F F I C I E N T L Y  I M P L E M E N T E D  O N  P A R A L L E L  
A N D  V E C T O R  MACHINES.  
CR 21.925. MR ( 4 4 ) 4 9 2 0 0  

S I A M  J. NUMER. ANAL.  7(1970)r627-6560 

CORRI F o W .  
THE D I R E C T  S O L U T I O N  O F  T H E  D I S C R E T E  P O I S S O N  E Q U A T I O N  O N  

A R E C T A N G L E  
S I A M  REV. 1 2 ( 1 9 7 0 ) r 2 4 8 - 2 6 3 .  

T H I S  S U R V E Y  A R T I C L E  I N C L U D E S  D E S C R I P T I O N S  O F  S E V E R A L  
M E T H O D S  F O R  S O L V I N G  T H E  D I S C R E T E  P O I S S O N  E Q U A T I O N  W H I C H  
MAY BE A D A P T E D  T 3  P A R A L L E L  COMPUTERS. T H E R E  I S  N O  D I -  
R E C T  R E F E R E N C E  TO P A R A L L E L  C O M P U T A T I O N .  T H E  B I B L I O G R A -  
P H Y  C O N T A I N S .  71 E N T R I E S .  
MR (4211353. 

E R I C K S F N ,  JAMES H. 
I T E R A T I V E  A N D  D I R E C T  M E T H O D S  F O R  S O L V I N G  P O I S S O N S  
E Q U A T I O N  A N D  T H E I R  A D A P T A B I L I T Y  T O  I L L I A C  IV 

C A C  DOCUMENT 60- C E N T E R  F O R  A D V A N C E D  C O M P U T A T I O N *  

THE AUTHOR C O N S I D E R S  I M P L E M E N T A T I O N S  O F  S E V E R A L  M E T H O D S  
F O R  S O L V  I N G  THE PO I SSON E Q U A T  1 O N  I N C L U D  I N G  THE I MPL I CA- 

I N  T E R M S  O F  I L L I A C  I V  C L O C K S  F O R  PROGRAMS W R I T T E N  I N  
G L Y P N  I R 

U N I V .  OF I L L I N O I S ,  U R B A N A *  ILLoq1972. 

T I O N S  O F  D I F F E R E N T  S T O R A G E  SCHEMES. T I M I N G S  ARE G I V E N  

G I L M O R E *  P.A. 
N U M E R I  C A L  S O L U T  I O N  O F  P A R T  I A L  D I F F E R E N T  I A L  € Q U A T  I O N s  
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E Y  A S S O C I A T I V E  P R O C E S S I N G  
IN PROC. A F I P S  1971 F A L L  J O I N T  C O M P U T E R  C0YF.r 
4 1 1 - 4 1 6 0  

A F T E R  A D E S C R I P T I O N  O F  T H E  S T A R A N  1V COMPUTER.  T H E  AU-  
THOR C O N S I D E R S  S T O R A G E  T E C H N I O U E S  AND C O M P U T A T I O N  ORCAN- 
I Z A T I O N  F O R  A YJEATHER F O R E C A S T I N G  P R O a L E M  S O L V E D  EY A 
T I M E  M A R C H I N G  F’ROCESS. 
C R  22,834. 

HAYES,  L I N D A  
C O M P A R A T I V E  A N A L Y S I S  OF I T E R A T I V E  T E C H N I Q U E S  F O R  
S O L V I N G  L A P L A C E S  E Q U A T I O N  O N  T H E  U N I T  S O U A R E  O N  A 
P A R A L L E L  P R O C E S S O R  

M A S T E R S  R E P O R T ,  DEPT.  O F  M A T H E M A T I C S .  U N I V .  O F  
T E X A S *  A U S T I N .  T E X A S r 1 9 7 4 .  

T H I S  T H E S I S  D E S C R I B E S  T H E  R E S U L T S  O F  A C T U A L  RUNS M A D E  
W I T H  S E V E R A L  I T E R A T I V E  M E T H O D S  FOR S O L V I N G  T H E  D I S C R E -  
T I Z E D  L A P L A C E S  E Q U A T I O N  O N  T H E  ASC COMPUTER. 

HOCKNEY 9 R O W  0 

A F A S T  D I R E C T  S O L U T I O N  OF P O I S S O N S  E Q U A T I O N  U S I N G  
F O U R I E R  A N A L Y S I S  

THE A U T H O R  D I S C U S S E S  D I R E C T  T E C H N I Q U E S  FOR S O L V I N G  T H E  
P O I S S O N  E Q U A T I O N  W I T H  V A R I O U S  B O U N D A R Y  C O N D I T I O N S .  I N  
P A R T I C U L A R  T H E  METHOD OF C Y C L I C  R E D U C T I O N  W H I C H  IS AP-  
P R O P R I A T E  F O R  S I M D  C O M P U T E R S  IS D E S C R I B E D .  
CR 79750 

30 ASSOC. COMPUT. MACH. 12(1965).95-1130 

KARPI R I C H A R D  M o r  M ILLER.  R A Y M O N D  E. AND WINOGRAD.  S e  
THE O R G A N I Z A T I O N  OF C O M P U T A T I O N S  F O R  U N I F O R M  R E C U R R E N C E  
E Q U A T I O N S  

THE P H O a L E M  OF C O N S T R U C T I N G  A L G O R I T H M S  F O R  T H E  S O L U T I O N  
OF U N I F O R M  R E C U M K E N C E  E O U A T I O N S r  A G E N E R A L I Z A T I O N  O F  THE 
E Q U A T I O N S  A R I S I N G  I N  F I N I T E  D I F F E R E N C E  A P P R O X I M A T I O N S  O F  
P A R T I A L -  D I F F E R t N T l A L  E Q U A T I O N S .  IS D I S C U S S E D .  C E R T A I N  
OF T H E  C O M P U T A T I O N S  C A N  BE D O N E  I N  P A R A L L E L -  
CR 13.264. 

J. ASSOC. COMPUT. MACH. 14(1967)*563-590. 

KELLERI H E R B E R T  P o  

N U M E R I C A L  M E T H O D S  F O R  TWO P O I N T  B O U N D A R Y  V A L U E  P R O B L E M S  

THIS  ROOK C O N T A I N S  A D E S € R I P T I O N  O F  THE T E C H N I Q U E  O F  
P A R A L L E L  SHOOT I NG F O R  S O L V I N G  BOUNDARY V A L U E  P R O B L E M S .  
THE D E G R E E  O F  P A R A L L E L I S M  IS E Q U A L  T O  T H E  N U M B E R  O F  SUB- 
I N T f i R V A L S  I N T O  W H I C H  T H E  O R I G I N A L  l N T E R V A L  I S  D I V I D E D .  

B L A I S D E L L ,  L O N D O N *  1968. 

CR 16.021. MR (37)60380 
_ _  

K I S H I  9 T A D A S H I  
F O H k l c l L A T  1 O N  O F  T i i E  ~ O U N ~ A R Y  C.ONDI T IONS F O R  T H E  T E N S O R  
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CODE 
U C I D - 3 0 0 7 1 9  LA'r!RENCC; L I V E R M O R E  L A B O R A T O R Y *  U N I V .  OF 
C A L I F O R N I A 9  L I V E R M O R E -  C A L I F o - I o 7 3 .  

T H I S  P A P E R  OESCRlt3ES T H E  C O N V E H S I O N  T O  T H E  I L L I A C  I v  OF 
A C D C  7609 PROGRAM F O Q  S O L V I N G  A P A R T I A L  D I F F E R E N T I A L  
E Q U A T  I ON D E S C R  I B INt S T R E S S  WAVE P R O P A G A T  I ON. 

L A M B I O T T E I  JULES J m  JRo AND HOWSERI L O N A  M o  
V E C T O R I Z A T I O N  ON T H E  S T A R  C O M P U T E R  O F  S E V E R A L  N U M E R I C A L  
M E T H O D S  F O R  A F L U I D  F L O W  P R O B L E M  

T N  0-75459 NASA L A N G L E Y  R E S E A R C H  C E N T E R *  H A M P T O N I  
V A o r 1 9 7 4 0  

T H E  A U T H O R S  DISCUSS T H E  I M P L E M E N T A T I O N  O F  B O T H  I M P L I C I T  
A N D  E X P L I C I T  METHODS F O R  S O L V I N G  A P R O B L E M  OF TWO DIMEN- 
S I O N A L  F L O W  O F  A FLUID  I N  A S Q U A R E  C A V I T Y .  C O M P A R I S O N S  
A R E  M A D E  BASED ON S T A R  T I M I N G  I N F O R M A T I O N .  

M I R A N K E R *  W I L L A R D  L m  AND L I N I G E R -  W o  M O  
P A R A L L E L  METHODS F O R  T H E  N U M E R I C A L  I N T E G R A T I O N  OF 
ORD I N A R Y  D 1 F F E R E N T  1 A L  EC)\JAT 1 O N S  

T H E  A U T H O R S  P R E S E N T  P A R A L L E L  I N T E C R A T  I ON M E T H O D S  OF THE 
L I N E A R  M U L T I S T E P  T Y P E  W H I C H  A R E  A P P R O P R I A T E  F O R  A M I M D  

MATH. COb?Po 21 ( 1 9 6 7 )  303-320. 

C O M P U T E R  W I T H  A R E L A T I V E L Y  S M A L L  N U M B E R  OF PROCESSORS.  
R U N G E - K U T T A  METHODS A R E  A L S O  C O N S I D E R E D .  
MR (36)61550 

M O R I C E I  P H o  
C A L C U L  P A R A L L E L E  E T  D E C O M P O S I T I O N  P A N S  L A  R E S O L U T I O N  
D - E Q U A T I O N S  AUX D E R I V E E S  P A R T I E L L E S  DE T Y P E  E L L E P T I Q U E  

THE A U T H O R  A D A P T S  T H E  M E T H O D S  O F  A L T E R N A T I N G  D I R E C T I O N S  
A N D  O V E R R E L A X A T I O N  ( P O I N T  A N D  B L O C K )  T O  S I M D  C O M P U T E R S  
O F  T H E  I L L I A C  I V  TYPE.  F I N I T E  E L E M E N T  M E T H O D S  A R E  ALSO 
D I S C U S S E D .  

I R I A  R E P O R T - 1 9 7 2 0  

N I E V E R C E L T I  J o  

P A R A L L E L  METHODS FOR I N T E G R A T I N G  O W Z N A R Y  D I F F E R E N T I A L  
E Q U A T I O N S  

T H I S  IS POSSIBLY T H E  F I R S T  P A P E R  W R I T T E N  W H I C H  E X P L I C I T -  

R I T H M  S I M U L T A N E O U S L Y  I N T E G R A T E S  AN 0 2 D I N A R Y  D I F F E R E N T I A L  
E Q U A T I O N  O V E R  MANY S M A L L  I N T E R V A L S  A N D  THEN I N T E R P O L A T E S  
T H E  V A L U E S  T O  P I E C E  T O G E T H E R  THE I N T E R V A L S .  
C R  7334. 

COMM. ACM 7 ( 1 9 6 4 ) * 7 3 1 - 7 3 3 .  

L Y  D E S C R  I BED A P A R A L L E L  N.UMER I C A L  A L G O R  I THM. THE ALGO- 

O S B O R N E  M O R  
ON SHOOT I N G  METHODS FOR B O U N D A R Y  V A L U E  P R O B L E M S  

T H I S  PAPER D E S C R I B E S  A P P L I C A T I O N S  OF T H E  P A R A L L E L  SHOOT- 
J O  MATH. ANAL. APPL.  27(1969)*417-4330 

* 
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ING M E T H O D  T O  L I N E A R  A N D  N O N L I N E A R  B O U N D A R Y  V P L U E  PRO+ 
LEMS. T H E  P A R A L L E L I S M  IS NC)T A D D R E S S E D  D I R E C T L Y .  
MR (39)65210 

R O S E N F E L D .  J.L. AND O R I S C O L L I  GoC. 
S O L U T I O N  O F  T H E  D I R I C H L E T  PROaLEM O N  A S I M U L A T E D  PARAL-  
LEL P R O C E S S I N G  S Y S T E M  

I N  PROC. O F  T H E  I F I P  C O N G R E S S  6891968,499-5070 
SEVERAL- R E L A X A T I O N  A L G O R I T H M S  NERE T E S T E G  ON A S I M D  SIM- 
U L A T O R .  T H E  R E S U L T S  A R E  R E P O R T E D  IN T H I S  PAPER.  
CR 1695800 

R U D S I N S K I  4 L o  

PROGRAMS FOR A D 1  FOR I L L I A C  I V  
I L L I A C  I V  DOCUMENT 1399 D E P T o  OF C O M P U T E R  S C I E N C E 9  
U N I V .  O F  I L L I N O I S 9  L l R d A N A 9  I L L m r 1 9 6 7 .  

T H I S  PAPER DISCUSSES T H E  I M P L E Y E N T A T I O N  OF A L T E R N A T I N G  
D I R E C T I O N  I M P L I C I T  METHODS FOR S O L V I N G  P A R T I A L  D I F F E R E N -  
T I A L  E Q U A T I O N S  O N  T H E  I L L I A C  I V .  

S C H I N D L E R ,  S o  
I T E R A T I O N S A L G O R I T H M E N  F U R  G E W O H N L I C H E  D I F F E R E N T I A L  
C L E  I CHCJNGEN U N O  I HRE E I GNUNG ZUR P A R A L L E L  P A R A L L E L -  
A R B E I T  M I T T E L S  S Y M H O L M A N I P U L A T I O N  

C O M P U T I N G  8(1971) r  291-3080 
THIS P A P E R  D I S C U S S E S  S E V E R A L  I T E R A T I V E  A L G O R I T H M S  F O R  
T H E  A N A L Y T I C  A P P R O X I M A T I O N  OF T H E  S O L U T I O N  O F  A S Y S T E M  
OF O R D I N A R Y  D I F F E R E N T I A L  E Q U A T I O N S  U S I N G  S Y M B O L I C  M A N I P -  
U L A T I O N .  T H E I R  S t J I T A B I L I T Y  FOR P A R A L L E L  C O M P U T A T I O N  IS 
A L S O  D I S C U S S E D .  

SEE A L S O  C A R R O L L  E T  AL. (3.16) 
K R A N S K Y  E T  AL .  (3 .17)  
L A M P O R T  ( 4 . 1 2  1 
M I R A N K E R  (5 .10 )  
NOOR E T  A L o  (3 .23)  
OGURA ET AL. (3.17) 
R A J A N  (3 .21)  
WISHNER ET AL. (3.80) 

5 0 2  M E T A T H E O R Y  

5.24 A N A L Y S I S  OF PROGRAMS - S C H E M A T A ,  S E M A N T I C S ,  C O R R E C T N E S S  

M I L L E R ,  RAYMOND E o  
A C O M P A R I S O N  O F  SOME T H E O R E T I C A L  M O D E L S  OF P A R A L L E L  
C O M P U T A T  I ON 

T H I S  P A P E R  DESCRIBES A N D  C O M P A R E S  PETRI  N E T S ,  COMPUTA-  
T I O N  G R A P r f S  A N D  P A R A L L E L  PROGRAM S C H E M A T A  A S  M O D E L S  F O R '  
P A R A L L E L  C O M P U T A T I O N .  AN EXTENSIVE B I B L I O G R A P H Y  I S  IN- 

I EEE TRANS. COb lPUTEHS C - 2 2  ( 1973 ) 7 1  0-7 17 

C L U D E D  
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5.25 C O M P U T A T I O N A L  C O M P L E X I T Y  - M A C H I N E - d A S E D q  M A C H I N E - I N D E -  
P E N D E N T  EFF I C  I E N C Y  OF ALGOR 1 T H M S  

K U C K I  D A V I D  J o  

M U L T I O P k R A T I O N  M A C H I N E  C O M P U T A T I O N A L  C O M P L E X I T Y  ( S O M E -  
T I M E S  R E F E R R E D  TO AS P A R A L L E L I S M  I N  O R D I N A R Y  P R O C R h M S )  

I N  C O M P L E X 1  T Y  OF S E Q U E N T  I A L  A N D  P A R A L L E L  NUWER I C A L  
A L G O R I T H M S .  J.F. T R A U 5 ( E D .  A C A D F M I C  PRESS, NEW 
YORK 1 9 7 3  9 17-47. 

T H I S  P A P E R  D E S C R I H E S  SOME C O M P L E X I T Y  RESULTS OF THE T I M E  
R E Q U I R E D  T O  E V A L I J A T E  S T A N D A R D  E X P R E S S I O N S  I N  N U M E R I C A L  
PROGRAMS * E V P I  R I C A L  R E S U L T S  O N  T H E  POSS I BLE SPEEDUP (DUE 
T O  P A R A L L E L  O P E R A T I O N )  I N  S T A N D A R D  PROGRAMS A N D  I M P L I C A -  
T I O N S  F O R  COMPUTER O H G A N I Z A T I O N o  

K U C K I  D A V I D  J o  A N D  MURAOKA, Y O I C H I  
U O U N D S  O N  T H E  P A R A L L E L  E V A L U A T I O N  O F  A R I T H M E T I C  E X P R E S -  
S I O N S  U S I N G  A S S O C I A T I V I T Y  AND C O M M U T A T I V I T Y  

I N  P R O C o  S E V E N T H  A N N U A L  P R I N C E T O N  C O N F o  O N  I N F O R -  
M A T I O N  S C I E N C E S  AND S Y S T E M S 1 1 9 7 3 r l h l - l h 8 r T O  A P P E A R  
I N  A C T A  I NFORMAT I C A o  

I 
N O T  A V A I L A B L E  F O R  A N N O T A T I O N .  i i  

i 1  
KUNG, H O T .  I !  

j 
T l O N  O F  C E R T A I N  R A T I O N A L  E X P R E S S I O N S  1 

NEW A L G O R I T H M S  AND LOWER B O U N D S  F O R  T H E  P A R A L L E L  E V A L U A -  

T E C H N I C A L  REPORT, DEPT. O F  C O M P U T E R  S C I E N C E ,  C A W N E G I E  1 

M E L L O N  U N I V . 0  P I T T S B U ~ G H I  PA., 1 9 7 4 .  
T H I S  P A P E R  D I S C U S S E S  A L G O R I T H M S  F O R  E V A L U A T I N G  P O L Y N O M -  
I A L S  O N  A S I M D  M A C H I N E .  T H E  A L G O R I T H M S  A R E  SHOWN T O  BE 
A S Y M P T O T I C A L L Y  O P T I M A L  FOR E V A L U A T I N G  R A T I O N A L  E X P R E S -  
SIONS. 

MUNRO. I A N  A N D  P A T E R S O N -  M I C H A E L  
O P T  1 M A L  A L G O R  I THMS F O R  P A R A L L E L  P O L Y N O M  I A L  E V A L U A T  1 O N  

J o  C J M P U T .  S Y S T E M  SCIo 7(1973),1&9-1980 I 

THE AUTHORS D I  SCIJSS V A d  I O U S  LOWER BOCJNDS O N  C O M P L E X  I T Y *  i 
A N D  A L G O R I T H M S  FOR T H E  E V A L U A T I O N  OF P O L Y N O M I A L S  ON A 
M I M D  C O M P U T E R  W I T H  K PROCESSORS.  T H E Y  D E S C R I e E  A N E A R - .  
O P T I M A L  A L G O R I T H M ,  P R O V I D E D  T H E  D E G R E E  O F  T H E  P O L Y -  
N O M I A L  I S  G R E A T E R  T H A N  K*LOG(K). 
MR ( 4 7 ) 6 1 ? 4 0  

i 

i 
M U R A O K A -  Y O I C H I  A N D  K U C K I  D A V I D  J. 1 3  

ON T H E  T I M E  R E Q U I R E D  F O R  A S E Q U E N C E  OF M A T R I X  P R O D U C T S  

G I V E N  A P A R A L L E L  COMPUTER W I T H  A S U F F I C I E N T  N U M E E R  OF 
P R O C E S S O R S  9 THE AUTHORS SHOW T H A T  M A T R  I C E S  O F  0 I M E N S  I ON 
N C A N  BE M U L T I P L I E D  I N  l + L O G ( N )  S T E P S .  
CR 259239. 

COMM ACM 1 6 ( 1 9 7 3  ) * 22-26. 
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OWENS9 J E R R Y  Lo 
T H E  I N F L U E N C E  OF M A C H I N E  O R G A N I Z A T I O N  O N  A L G O R I T H M S  

I N  C O M P L E X I T Y  O F  S E Q U E N T I A L  A N D  P A R A L L E L  N U M E R I C A L  

19730 
A L G O R I T H M S  J O  T R A U B ( E D o ) * A C A D E M I C  P R E S S I  NEW Y O R K q  

T H I S  P A P E R  D I S C U S S E S  THE C O N S E Q U E N C E S 9  F O R  C O M P U T E R S  
L I K E  T H E  S T A R - 1 2 0 9  T H A T  S T A R T - U P  A N D  O P E R A T I O N  T I M E S  
H A V E  O N  T H E  D E S I G N  A N D  C H O I C E  O F  A L G O R I T H M S .  
C R  2697760 

SEE A L S O  B R E N T  (50129 0 0 0  E V A L U A T I O N  O F  A R I T H M E T I C  0 0 0 )  

B R E N T  (50129  0 0 0  E V A L U A T I O N  O F  G E N E R A L  0 0 0 )  

B R E N T  E T  A L o  (5012)  
K U C K  ET A L o  ( 5 . 1 2 9  T H E  P b R A L L E L  0 0 0 )  

MARUYAMA (50129 0 . 0  E V A L U A T I O N  O F  A R I T H M E T I C  0 0 0 )  

MARUYAMA (5.14. e o o  E V A L U A T I O N  O F  M A T R I X  0 . 0 )  

MARUYAMA (5.129 ON T H E  P A R A L L E L  0 . 0 )  

5 0 3  C O M B I N A T O R I A L  A N D  D I S C R E T E  M A T H E M A T I C S  

5.31 SORT 1 N C  

EVEN9 S H I M O N  
P A R A L L E L I S M  IN T A P E - S O R T I N G  

T H E  A U T H O R  A D D R E S S E S  T H E  P R O B L E M  OF S O R T I N G  N R E C O R D S  
S T O R E D  O N  ONE TAPE.  TWO A L G O R I T H M S  A R E  PRESENTED W H I C H ’  
USE p P R O C E S S O R S  AND R E Q U I R E  T I M E  P R O P O R T I O N A L  T O  

COMMo ACM 17( 1974 )r202-2040 

( N * L O G ( N )  ) / P o  

V A L I A N T ,  LESLIE G* 
T H E  I N T R I N S I C  C O M P L E X I T Y  O F  P A R A L L E L I S M  I N  C O M P A R I S O N  
P R O B L E M S  

T E C H N I C A L  REPORTI  D E P T o  OF C O M P U T E R  S C I E N C E -  
C A R N E G I E - M E L L O N  U N I V o r  P I T T S B U R G H .  P A e . 1 9 7 4 0  

A S S U M I N G  T H E  E X I S T E N C E  O F  K P R O C E S S O R S .  T H E  A U T H O R  CON- 
SIDERS S E V E R A L  C O M P A R I S O N  P R O B L E M S  A N D  O B T A I N S  SPEED-UPS 
O F  O R D E R  K / ( L O G ( L O G ( K ) ) ) o  

SEE A L S O  S T O N E  (50101  P A R A L L E L o o 0 ) o  

5.32 G R A P H  T H E O R Y  

CRANE, B O A .  
P A T H  F I N D I N G  W I T H  A S S O C I A T I V E  MEMORY 

T H I S  A R T I C L E  D E S C R I B E S  A H I G H L Y  P A R A L L E L  A L G O R I T H M  F O R  
F I N D I N G  THE S H O R T E S T  P A T H  THROlJCH A G R A P H  W I T H  EDGES OF 
UNEQUAL. L E N G T H .  T H E  A L G O R I T H M  E X P L O I T S  CHARACTERISTICS 
OF A S S O C I A T I V E  FltMORIESo 

IEEE TRANS. COMPUTERS,C-17(1968) r691-691-6930 
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5 0 4  M A T H F M A T I C A L  P R O G R A V W I N G  

5.41 L I N E A R  AND N O N L I N E A R  PROGRAMMING 

L E R M I T I  R. J O N A T H A N  
A L I N E A R  PROGRAMMING I M P L E M E N T A T I O N  

C A C  DOCUMENT 469 C E N T E R  FOR A D V A N C E D  C O M P U T A T I O N I  
U N I V k R S I T Y  O F  ILLINOISI U R ~ A N A I  1 L L I N O I S * 1 9 7 3 .  

A M O D I F I C A T I O N  O F  T H E  S I M P L E X  A L G O R I T H M  U S I N G  C H O L E S K Y  
F A C T O R I Z A T I O N  IS G I V E N  F O R  S O L V I N G  T H E  L I N E A R  PROGRAM- 

L Y  D I SCUSSED.  
MING PROBLEM. IMPLEMENTATION ON THE ILLIAC IV I S  ~ R I E F -  

5.42 D Y N A M I C  P R O G R A M M I N G  

C A S T I t  J.. R I C H A R D S O N I  Mo A N D  L A M S O N ,  R O B E R T  E. 
D Y N A M I C  PROGRAMMING A N D  P A R A L L E L  C O M P U T I N G  

T H E  ACJTHORS D E S C R I  G E  T H E  I NHEHENT P A R A L L E L  I S M  1 N D Y N A M I  C 
PROGRAMM I NG PROBLEMS I N A D D  I T I O N  T H E Y  D 1 S C U S S  THE 
C H A R A C T E R I S T I C S  OF C O M P U T E R  C O N F I G U R A T I O N S  T H A T  E N A b L E  
ONE TO T A K E  ADVANTAGE OF T H I S  P A R A L L E L I S M .  

J O P T  I M I Z A T  I ON T H E O R Y  A P P L .  1 2 ( 1 973 ) 9 4 2 3 - 4 3 R  

G I L M O R E I  P o A e  
S T R U C T U R  I NC OF P A R A L L E L  A L G O R  1 T H M S  

T H E  F I R S T  P A R T  OF T H I S  P A P E R  D I S C U S S E S  A P A R A L L E L  V E R -  
S I O N  O F  T H E  D Y N A M I C  P R O G R A M M I N G  T E C H N I Q U E .  THE S E C O N D  
P A N T  D E S C R I B E S  P A R S I N G  OF C E R T A I N  M A D  S T A T E M E N T S  I N  
P A R A L L E L .  

J O  ASSOC. COWPUT. MACH. 15(1968)*176-192. 

T A B A K ,  D A N I E L  
C O M P U T A T I O N A L  IMPROVEMENT O F  D Y N A M I C  P R O G R A M M I N G  
S O L U T I O N S  t l Y  M U L T l P R O C E S S l N G  T E C H N I Q U E S  

T H I S  N O T E  D I S C U S S E S  T H E  USE OF A P A R A L L E L  S E A R C H  FOR A 
M U L T I D I M E N S I O N A L  C O N T R O L  V E C T O R  IN D Y N A M I C  P R O C R A M M I N G  

IEEE TRANS. A U T O M A T I C  C O N T R O L  A C - 1 3 ( 1 9 6 8 ) * 5 9 6 0  

P R O S L E M S .  

3 1 N A T W A L  SC I E N C E S  

30  16 METEOROLOGY 

C A R R O L L *  A o 8 .  AND WETHERALD9 R e T .  
A P P L I C A T I O N  OF P A R A L L E L  P R O C E S S I N G  T O  N U M E R I C A L  WEATHER 

I 



. 
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P R E D  I C T  I O N  

THE A U T H O R S  @ E S C R I E E  T H E  A P P L I C A T I O N  O F  T H E  S O L O M O N  I 1  

L N T I A L  E Q U A T I O N  M O D E L  I N  N U M E R I C A L  W E A T H E R  F O R E C A S T I N G .  
C R  16,3480 

J O  A S S C C o  CONIPUT. M A C H O  1 4 ( 1 9 6 7 ) * 5 ? 1 - 6 1 4 0  

C O M P U T E R  T O  T H E  S O L U T I O N  O F  A N O N L I N E A R  P A R T I A L  D I F F E R -  

SEE A L S O  G I L M O R E  ( 5 0 1 7 ) .  

3017 P H Y S I C S I N U C L E A R  S C I E N C E S  

K R A N S K Y I  V A L E R E ,  G I R O U X I  E o  D I C K  A N D  L O N G ,  G A R Y  A. 
P A R A L L E L  I M P L E M E N T A T I O N  O F  A T W O - D T M E N S I O N A L  M O D E L  

I N  P R O C o  O F  T H E  1 9 7 3  SAGAMORE COMPUTER C O N F E R E N C E  ON 
P A R A L L E L  P R O C E S S I N G *  T o  FENG ( E D . ) *  S Y R A C U S E  U N I V o  
P R I N T I N G  P R E S S  ( A V A I L A B L E  F R O M  I E E E ) ~ 1 9 7 3 * 6 6 - 7 7 0  

T H E  A U T H O R S  C O N S I D E R  T H E  P R O B L E M  O F  R E P R O G R A M M I N G  A 
L A R G E  TWO D I M E N S  I O N A L  P H Y S  I C A L  S I M U L A T  I O N  MODEL C A L L E D  
t E M P  F O R  T H E  S T A R - 1 0 0 0  T H E  E Q U A T I O N S  A G E  L A G R A N G I A N  AND 
T H E  D I F F E R E N C E  S C H E M E  Is E X P L I C I T .  

OGURAI MASAKO,  SHER. M Z C H A E L  S o  A N D  ERICKSEN, J A M E S  HO 
A S T U D Y  O F  T H E  E F F I C I E N C Y  OF I L L I A C  I V  I N  H Y D R O D Y N A M I C  
C A L C U L A T  1 O N S  

C A C  DOCUMENT 59, C E N T E R  F O R  A D V A N C E D  C O M P U T A T I O N I  
U N I V o  O F  I L L I N O I S +  U R B A N A ,  ILL0*19720 

T H E  A U T H O R S  C O N S I D E R  T H E  E F F I C I E N C Y  O F  I L L I A C  I V  F O R  
S O L V I N G  A TWO D I M E N S I O N A L  B E R N A R D - R A Y L E I G H  C O N V E C T I O N  
P R O B L E M  A S  A N  I N I T I A L  AND B O U N D A R Y  V A L U E  P R 0 3 L E M  U S I N G  
O V E R R E L A X A T I O N .  T I M I N G  E S T I M A T E S  A R E  M A D E  I N  T E R M S  O F  
I L L I A C  I V  C L O C K S  A N D  A C O M P A R I S O N  ! . V I T A  A C D C  6400 IS 
G I V E N .  

W I R S C H I N G I  JOE.  A N D  A L B E R T S ,  A o A o  
T H E  A P P L I C A T I O N  OF T H E  S T A R  C O M P U T E R  T O  P R O B L E M S  I N  T H E  
N U M E R I  C P L  C A L C U L A T I O N  O F  E L E C T R O M A G N E T  I C  FIELDS 

A F W L - T R - 6 9 - 1 6 5 .  A I R  F O R C E  lrrEAPONS L A B ,  K I R T L A N O  A F B ,  
NEW M E X I C O *  1969. 

N O T  A V A I L A B L E  F O R  A N N O T A T I O N .  

W I R S C H I N G I  J O E * *  A L B E R T S I  A0A.e M C I N T Y R E I  DO A N D  C A R R O L L e A .  
A P P L I C A T I O N  O F  T H E  I L L I A C .  I V  C O M P U T E R  T O  P R O d L E M S  I N  THE 

A F W - T R - 6 9 - 1 9 5  A I R F O R C E  \r!EAPONS L A B  * K I R T L A N D  A F B  9 

NEW M E X I C O *  1963. 

N U M E R I C A L  C A L C U L A T I O N  OF E L E C T R O M A G N E T I C  FIELDS 

N O T  A V A I L A B L E  FOR A N N O T A T I O N .  

302 E N G I N F E R I N G  

3021 A E R O N A U T I C A L I  S P A C E  
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R A J A N I  Sm 
A P A R A L L E L  ALGOR I THM FOG HI G H  S U B S O N  I C C O M P R E S S  I BLE FLO\a: 
O V E R  A C I R C U L A R  C Y L I N D E R  

J m  C O M P U T A T I O N A L  P h Y S I C S  12(1970)*534-552m 
T H E  AUTHOR C O N S I U E H 5  T H E  P R O B L E M  OF I N V I S C I D  COMPRES-  
S I BLE S U P E R C R  I T 1 C A L  F L O W  OVER A C I R C U L A R  C Y L I  N D E R  I M- 
P L E M E N T A T I O N  OF A F I N I T E  D I F F E R E N C E  S C H E M E  O N  T H E  I L L I A C  
I V  I S  D I S C U S S E D  I N C L U D I N G  S U C H  ITEMS A S  H A N D L I N G  THE 
B O U N D A R Y  P 3 I N T S  AND C H A N G I N G  T H E  MESH S I Z E .  

3.23 C I V I L  

F IELD*  E m I m *  J O H N S O W *  SeEm A N D  S T R A L B E R G e  H e  

S O F T W A R E  D E V E L O P M E N T  U T I L I Z I N G  P A R A L L E L  P R O C E S S I N G  
I N T E R N A T I O N A L  S Y M P O b I U M  O N  S T R U C T U R A L  M E C H A N I C S  
S O F T W A R E *  U N I V .  OF M A R Y L A N D *  C O L L E G E  P A R K  M A R Y L A N D *  
T O  A P P E A R  1 0 7 4 .  

N O T  A V A I L A B L E  F O R  A N N O T A T I O N m  

N O O R *  AHMED Km A N D  F U L T O N I  R O R E R T  Em 
I M P A C T  O F  T H E  C D C - S T A R - 1 0 0  C O M P U T E R  O N  F I N I T E  E L E M E N T  
S Y S T E M S  

T O  A P P E A R  I N  J. S T R U C T U R A L  D I V m  AMERm SOCm C I V I L  ENGm 
1974 

T H E  A U T H O R S  D I S C U S S  THE I N F L U E N C E  OF S T A R - 1 0 0  F E A T U R E S  
ON T H E  S O L U T I O N  O F  L 4 R G E  F I N I T E  E L E M E N T  S T R U C T U R A L  A N A L -  
Y S I S  P R O B L E M S .  MANY O F  THE I D E A S  D E S C R I B E D  H A V E  A P P L I -  
C A B I L I T Y  T O  OTHER P R O B L E M S  S O L V E D  O N  A N Y  S I M D  COMPUTER. 

K N A P P I  M O R R I S  Am* A C K I N S I  G A R Y  Me A N D  T H O M A S *  J O H N  
A P P L I C A T I O N  OF I L L I A C  I V  T O  U R B A N  DEFENSE R A D A R  P R O B L E M  

I N  P A R A L L E L  PROCESSOR S Y S T E M S *  T E C H N O L O G I E S I  A N D  AP- 
P L I C A T I O N S *  L e  HOBBS E T  A L ( E D S e )  * S P A R T A N  B O O K S * N E W  
Y ORK 1 970 23-70 

T H I S  P A P E R  D E A L S  W I T H  T H E  A P P L I C A B I L I T Y  O F  T H E  ILLIAC I V  
T O  T H E  D A T A  P R O C E S S I N G  P R O B L E M S  OF L A R G E  P H A S E D  A R R A Y  
R A D A R  S Y S T E M S  USED F O R  U R B A N  DEFENSE. 

S T A F F O R D *  DmRm A N D  MERCADO-  F m  
A P P L I C A T I O N S  OF VECTOR A N D  P A R A L L E L  C O M P U T E R S  T O  R A D A R  
DEFENSE S Y S T E M S  

NO. 73-4289 A I A A  COMPUTER NETWORK S Y S T E M S  C O N F m q 1 9 7 3 m  
T H I S  C O N T A I N S  A V E R Y  B R I E F  D E S C R I P T I O N  O F  P A R A L L E L  COM- 
C U T E R S  A N D  T H E I R  A P P L l C A a I L I T Y  T O  R A D A R  S Y S T E M S .  I N C L U D -  
I N G  A M A T R  I x M U L T I P L Y  A L G O R  I THM W I T H O U T  INNER PRODUCTS.  

I 
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3.6 A R T I F I C I A L  I N T E L L I G E N C E  

2.60 G E N E R A L  

REDDYI Do R A J  
SOME N U Y E R I C A L  P R O d L E M S  I N  A R T I F I C I A L  I N T E L L I G E N C E  - 
I M P L I C A T I O N S  F O R  C O M P L E X I T Y  AND M A C H I N E  A R C H I T E C T U R E  

I N  C O M P L E X 1  T Y  OF S E Q U E N T  I A L  A N D  P A R A L L E L  NUMER J C A L  

1 9 7 3 9 1 3 1 - 1 4 7 0  
A L G O R I T H P S I  J o F o  T R A U a ( E D .  I r A C A D E M I C  PRESSINEW YORKI 

S E V E R A L  N U M E R I C A L  P R O t j L E V S *  I N C L U D I N G  M A T R I X  I N V E R S I O N 9  
F A S T  F O U R I E R  TRANSFORM,  Z E R O S  O F  P O L Y N O M I A L S  AND F U N C -  
T I O N  M A X I M I Z A T I O N  W H I C H  AqISE I N  A S P E E C H  A N D  V I S I O N  UN- 
D E R S T A N D I N G  P R O J E C T  ARE D I S C U S S E D .  T H E I R  S O L U T I O N  O N  
THE CoMMP IS PROPOSED. 

308 R E A L - T I M E  S Y S T E M S  

3080 G E N E R A L  

L L O Y D 9  GREGORY A N D  MERWINI  R I C H A R D  
E V A L U A T I O N  O F  P E R F O R M A N C E  O F  P A R A L L E L  P R O C E S S O R S  I N  A 
R E A L  T I M E  E N V I  RONMENT 

T H E  A U T H O R S  COMPARE T H E  P E R F O R M A N C E  OF GOODYEAR S T A R A N ,  
BELL L A B S  PEPE A N D  A CDC 7600 ON T H E  C O M P U T A T I O N S  IN-  
V O L V E D  I N  T R A C K I N G  I N C O M I N G  B A L L I S T I C  T A R G E T S .  I N C L U D E D  
IS A D I S C U S S I O N  O F  W A Y 3  T O  M E A S U R E  E F F I C I E N C Y  OF P A Q A L -  
LEL COMPUTERS. 
C R  25r868. 

I N  PROC. A F I P S  1973 N A T I O N A L  C O M P U T E R  C O N F o r 1 0 1 - 1 0 8 0  

W I S H N E R I  R o e  DOWNS*  H o  AND S H E C H T E R I  J o  

R E A L - T I M E  C O M P U T I N G  T E C H N I O U E S  F O R  P A R A L L E L  P R O C E S S O R S  

THE AUTHORS D I S C U S S  M E T H O D S  F O R  D A T A  LAYO!JT A N D  COMPU- 
T A T I O N  S E Q U E N C I N G  F O R  S O L V I N G  T H R E E  R E A L - T I M E  P R O B L E M S  
ON T H E  I L L I A C  Iv .  T r l E  P R O B L E M S  A R E  R A D A R  T R A C K I N G  O F  
S E V E R A L  T A R G E T S 9  C O M P U T A T I O N  OF P A R T I A L  5 U M S  A N D  S Y S T E M S  
OF O R D I N A R Y  D I F F E R E N T I A L  E Q U A T I O N S .  
CR 24e8840 

I N  PROC. O F  T H E  I F l P  C O N G R E S S  71*1972r704-7100 

SEE A L S O  R U D O L P H  (6.21). 

3.89 M I S C E L L A N E O U S  

* -  

DOWNS* H o  R O S E R T  
R E A L  T I M E  A L G O W I T H M S  AND D A T A  M A N A G E M E N T  O N  1 L L l A C  I V  

T H I S  P A P E R  C O N S I D E R S  SOME OF T H E  P R O B L E M S  A S S O C I A T E D  
W I T H  M A N A G I N G  D A T A  F I L E S  O N  THE I L L I A C  1 V .  T H E  A P P L I C A -  
T I O N  C O N S I D E R E D  \cfAS C O N T R O L L I N G  A P H A S E D  A R R A Y  R A D A R  F O R  
S E A R C H I N G  AND T R A C K I N S  O B J E C T S .  

I EEE TRANS.  C O M P U T E R S  C - 2 2  ( 1973) 9 773-7770 
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WANCI G A R Y  Y o  

P A R A L L E L  PROCESSORS AhrD A I R  T R A F F I C  C O N T K O L  A U T O M A T I O N  
I N  PROC. O F  T r t E  A N N U A L  M E E T I N G  A N D  T E C H N I C A L  PROGRAM 
O F  T H E  A I R  T R A F F I C  C O N T R G L  A S S O C o r 1 9 7 2 r 1 7 - 2 2 .  

T H E  AUTHOR D I S C U S S E S -  I N  G E N E R A L  T F R M S 9  P A R A L L E L 9  ASSOC-  
I A T I V E  A N D  P I P E L I N E  PROCESSORS.  HE T r f E N  D I S C U S S E S  WAYS 
O F  T R Y I N G  TO E V A L i J A T t  THE P E R F O R M A N C E  T d A T  A P A R T I C U L A i ?  
C O M P U T E R  A R C H I T E C T U R E  M I G H T  H A V E  F O R  A I R  T R A F F I C  A P P L I -  
C A T 1  ONS 

3.9 M I S C E L L A N E O U S  

B A L L -  J.R.* B O L L I N S E R I  R.Cb E T  A L  
O N  T H E  USE O F  THE S O L O M A N  P A R A L L E L  P R O C E S S I N G  C O M P U T E R  

IN P R O C o  A F I P S  1 9 6 2  F A L L  J O I N T  C O M P U T E R  C 0 N F . r  
137-1460 

N O T  A V A I L A B L E  F O R  A N N O T A T I O N .  

4 1 P R O C E S S O R S  

4 12 COMP I LERS A N D  GENERATORS 

B A E R I  J*L. A N D  R O V E T 9  DbPb 
. COMP I L A T  I O N  O F  AR I T H M E T  I C E X P R E S S  I O N S  F O R  P A R A L L E L  

C O M P U T A T I O N S  
I N  PROC. O F  THE I F I P  C O N G R E S S  68+19689340-3460 

T H I S  P A P E H  D E S C R I B E S  A N  ALGORITHM F O R  P R O D U C I N G  A S Y N -  
T A C T I C  T R E E  H A V I N G  A M I N I M U M  N U M B E R  O F  L E V E L S .  A L L  OP- 
E R A T I O N S  O N  T r l E  SAME L E V E L  C A N  BE P E R F O R M E D  I N  P A R A L L E L  
P R O V I D E D  T H E R E  ARE S U F F I C I E N T  P R O C E S S O R S  W H I C H  C A N  PER- 
FORM 1 N D E P E N D E N T  TASKS.  

0 

H E L L E W M A N I  H b  
P A R A L L E L  P R O C E S S I N G  O F  A L G E B R A I C  E X P R E S S I O N S  

IEEE TRANS. E L E C T R O N I C  C O M P U T E R S  E C - I  5 ( 1966) 82-91 . 
A C O M P I L E R  A N D  M A C H I N E  O R G A N I Z A T I O N  W H I C H  A R E  C A P A B L E  OF 
D E T E C T  I N G  OPPORTUN I T IES  F O R  P A R A L L E L  P R O C E S S  I NG I N A L G E -  
B R A I C  E X P R E S S I O N S  A N D  E X E C U T I N G  T H E S E  B Y  M U L T I P L E  PRO- 
CESS I NG UNI TS O P E R A T  I N G  CONCURRENTLY A R E  DESCRIBED. 

I 

L A M P O R T ,  L E S L I E  
THE P A R A L L E L  E X E C U T I O N  OF DO L O O P S  

T H I S  P A P E R  DESCRIBES TWO M E T H O D S  F O R  E X E C U T I N G  F O R T R A N  
00 L O O P S  O N  A SIMD COMPUTER I N  W H I C H  D I F F E R E N T  P R O C E S -  . 
S O R S  E X E C U T E  D I F F E R E N T  I T E R A T I O N S  O F  T H E  L O C P  S I ' Y U L T A R ' E -  
OUSLY. ONE O F  THE M E T H O D S  IS I M P L I C I T L Y  A P P L I E D  T O  T H E  
G A U S S - S k l D E L  METHOD FOR T H E  O I R I C H L E T  P R O B L E M .  
Cf? 269734. 

COMMo ACM 17 ( 1974 ) 983-930 
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L I T T L E *  F R A N K  S T A N A R D  
P A K A L L E L  P 9 0 C E S S I N G  O F  S E Q U E N T I A L L Y  S P E C I F I E D  A L G O R I T H M S  

P H o D o  D I S S E R T A T I O N *  U N I V o  OF M I C H I G A N ,  A N N  A R B O R *  
M I C H I G A N * 1 9 7 0 .  

T H I S  D I S S E R T A T I O N  C O N S I D E R S  T H E  PROALEF4 O F  T R A N S L A T I N G  
F-ROGRAMS W R I T T E N  I N  C O N V E N T I O N A L  H I G H E R  L E V E L  L A N G U A G E S  
I N T O  C O D E  E X E C U T A S L E  ON A M I M D  COMPUTER. T H E  P R O B L E M  OF 
T H E  C O R R E C T N E S S  OF T H E  CODE I S  C O N S I D E R E D O  

4 0 2  PROGRAMYI I NG L A N G U A G E S  

4.20 G E N E R A L  

BAERI J o L o  A N D  RUSSELL* E.C. 
P R E P A R A T I O N  A N D  E V A L U A T I O N  O F  C O M P U T E R  PROGRAMS F O R  
P A R A L L E L  P R O C E S S I N G  S Y S T E M S  

I N  P A R A L L E L  P R O C E S S O R  S Y S T E M S 9  T E C H N O L O G I E S *  A N D  AP-  
P L I C A T I O N S *  L o  H O U B S  E T  A L ( E D o  ) * S P A R T A N  BOOKSINEW 
Y O R K * 1 9 7 0 r 3 7 5 - 4 1 5 0  

I N  T H E  C O N T E X T  O F  P A R A L L E L  C O M P U T A T I O N  T H I S  P A P E R  RE- 
VIEWS M O D E L S  C O N C E R N E D  W I T H  F O R M A L  A S P E C T S  O F  P A R A L L E L  
P R O C E S S  I N G  9 M O D E L S  US 1 N G  NEW L A N G U A G E S  M O D E L S  E X T E N D  I N G  
E X I S T I N G  L A N G U A G E S  A N D  M O D E L S  A T T E M P T I N G  T O  R E C O G N I Z E  
P A R A L L E L I S M  I N  E X I S T I N G  L A N G U A G E S .  

URAUGHONI E o *  C R I S H M A N I  R o r  S C H W A R T Z e  J o  A N D  S T E I N -  A. 
P R O G R A M M I N G  C O N S I a E R A T I O N S  F O R  P A R A L L E L  C O M P U T E R S  

I M M  3 6 2 r  COURANT I N S T I T U T E  O F  MATH. S C I o r N E W  YORKI 
NEW Y O R K 1 1 9 6 7 0  

EASED O N  E X P E R I E N C E  G A I N E D  WITH A S I M l J L A T O W  T H E  A U T H O R S  
D I S C U S S  Q U E S T I O N S  O F  S T O R A G E  U S A G E 9  P R O G R A M  F L O W  O R G A N I -  
Z A T I O N *  S Y S T E M  E F F I C I E N C Y  A N D  H I G H F R  L E V E L  L A N G U A G E S  FOR 
P A R A L L E L  COMPUTERS. THE E F F E C T  O N  E F F I C I E N C Y  OF IN- 
C R E A S I N G  T H E  NUMBER OF P R O C E S S O R S  A V A I L A B L E  IS R E P O R T E D  
FOR S E V E R A L  R E A L  P R O B L E M S .  A C O N T I N U A T I O N  OF T H I S  WORK 
MAY BE F O U N D  I N  E o  D R A U C H O N  ET A L e ( 4 . 3 2 ) .  

GOSOEN*  J o A o  
E X P L I C I T  P A R A L L E L  P R O C E S S I N G  D E S C R I P T I O N  A N D  C O N T R O L  . 
P R O G R A M S  F O R  M U L T I  - A N D  UNI - P R O C E S S O R  C O M P U T E R S  

I N  PROC. A F I P S  1966 F A L L  J O I N T  C O M P U T E R  C 0 N F . r  
651-6600 

T H E  A U T H O R  D I S C U S S E S  S E V E R A L  T E C H N I Q U E S  T H A T  A PROGRAM- 
MER C A N  USE I N  ORGER T O  I D E N T I F Y  P A R A L L E L I S M  I N  PROGRAf.?S 
I N C L U D I N G  F O R K *  J O I N  A N D . P A R A L L E L  F O R S  A N D  LOOPS.  THE 
A R T I C L E  I N C L U D E S  A L A R G E  B I B L I O G R A P H Y .  
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4.22 PROCEDURE-  A N D  P Q O R L E M - O R I E N T E D  L A N G U A G E S  

ABEL,  NORMA E., D U D N I C K 9  P A U L  P O *  K U C K I  D A V I D  J o ~  MuRAOKA, 
Y O I C H I I  N O R T H C O T E 9  R O d E R T  S o  AND W I L H E L M S O N I  R O B E R T  B o  

T R A N Q U I L - A  L A N G U A G E  FOR A N  A R R A Y  P R O C E S S I N G  COMPUTER 
I N  P R O C o  A F I P S  1 9 6 9  S P R I N G  J O I N T  C O M P U T E R  CONF.9 
57-73. 

T H I S  P A P E R  D E S C R I B E S  T H E  H I G H E R  L E V E L  L A N G U A G E ,  
T R A N Q U I L 9  T H A T  k'AS D E S I G N E D  F O R  T H E  I L L I A C  I V o  T H E  
B A S I C  S T R U C T U R E  O F  T R A N Q L J I L  F O L L O W S  T H k T  O F  A L G O L -  WHILE 
T H E  D A T A  S T R U C T U R E S  AND O P E R A T O R S  AWE S I M I L A R  T O  T H O S E  
O F  A P L o  T H E  S Y N T A X  I S  S P E C I F I E D  1.N A N  A P P E N D I X  U S I N G  A N  
E X T E N D E D  V E R S I O N .  OF BNFo 
C R  1798510 

ANDERSON,  J o P o  

PROGRAM S T R U C T U 2 E S  F O R  P A R A L L E L  P R O C E S S I N G  

T H I S  P A P E R  D E S C R I B E S  THE A D D I T I O N  O F  S E V E R A L  COMMANDS T O  
T H E  A L G O L  60 L A N G U A G E  T H A T  ALLOW T H E  USER T O  S P E C I F Y  
THE P R E S E N C E  OF P A R A L L E L  P R O C E S S I N G .  
C R  97300 

COMM. ACM 8 ( 1 9 6 5 ) 9 7 d 6 - 7 8 8 0  

O P L E R I  A o  
P R O C E D U R E - O R I E N T E D  L A N G U A G E  S T A T E M E N T S  T O  F A C I L I T A T E  
P A R A L L E L  P R O C E S S  I NG 

THE S T A T E M E N T S  -DO T O G E T H E R -  A N D  - H O L D -  W H I C H  A L L O W  A 
PROGRAMMER TO I N D I C A T E  S E C T  I O N S  O F  A P R O G R A M  E X E C U T A B L E  
I N  P A R A L L E L  A R E  D E S C R I e E D o  

COMM. ACM 8 ( 1965 )9306-3070 

SCHNECKI  P A U L  B o  
A U T O M A T I C  R E C O G N I T I O N  OF V E C T O R  A N D  P A R A L L E L  O P E R A T I O N S  
I N  A H I G H E R  L E V E L  L A N G U A G E  

T H I S  P A P E R  D E S C R I B E S  A C O M P I L E R  W H I C H  W I L L  R E C O G N I Z E  
T H O S E  F O R T R A N  S T A T E M E N T S  W H I C H  A R E  S U I T A B L E  F O R  P A R A L L E L  
OR V E C T O R  E X E C U T I O N .  T H I S  MAY BE A P P L I C A B L E  T O  A S C I  
I L L I A C  I V  OR S T A R .  

S I G P L A N  N O T  ICES 7 ( 1972 ) e 95-52. 

WIRTHI N o  
A N O T E  O N  PROGRAM S T R U C T U R E S  F O R  P A R A L L E L  P R O C E S S I N G  

T H I S  N O T E  I S  A C R I T I C I S M  O F  T H E  P A P E R  t3Y J o P e  A N D E R S O N  
(4.22). 

COMMo ACM 9 (  1966) 9320-321 

4 0 3  S U P E R V I S O R Y  S Y S T E M S  

4 0 3 0  G E N E R A L  

K U C K I  D A V I D  J o  

I L L I A C  I \ /  SOFTWARE A N D  A P P L I C A T I O N  P R O G R A M M I N G  
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IEEE TRANS.  COIVPUTEKS C - 1 7 (  1968) 9758-770. 
T H I S  P A P E R  D I 5 C U S S E S  T H E  HIGHER L E V E L  L A N G U A G E  T R A N Q U I L  
AND T H R E E  S A V P L E  A P P L I C A T I O N S  FOR THE I L L I A C  I V  - S P A R S E  
M A T R I X  S T O R A G E 9  S U M M A T I O N  OF T H E  C O M P O N E N T S  O F  A V E C T O R  
A N D  M A T R  I X I N V E R S  I O N  
C R  159969. 

4.32 MULTIPROGRAMMING~MULTIPROCESSING 

A O K I r  M e r  E S T R I N *  Gm AND M A N D E L L *  Rm 
A N A L Y S I S  O F  C O M P U T I N G - L O A D  A S S I G N M E N T  I N  A M U L T I P R O C E S -  
S O R  COMPUTER 

I N  P R O C e  A F I P S  1 9 6 3  F A L L  J O I N T  C O M P U T E R  CONFmr 
1 4 7 - 1 6 0 -  

T H I S  IS P O S S I B L Y  T H E  F I R S T  S T U D Y  O F  PIPELINE C O M P U T E R  
P E R F O R M A N C E  BY S I M U L A T I O N .  A N  N - T H  ORDER A I T K E N - N E V I L L E  
B I V A R I A T E  I N T E R P O L A T I O N  S C H E M E  I S  S T U D I E D  ON A C O N F I G V -  
R A T I O N  C O N S I S T I N G  O F  A P IPELINE O F  TWO COMPUTERS. 
CR 6092. 

BAERI J e L m  

A S U R V E Y  OF SOME T H E O R E T I C A L  A S P E C T S  O F  M U L T I P R O C E S S I N G  
COMPUT a S U R V E Y S  5 ( 1973 3 1-80 

THIS ARTICLE DISCUSSES THE F O L L O W I N G  ASPECTS 
O F  P A R A L L E L I S M  - L A N G U A G E  F E A T U R E S  T H A T  E X P L O I T  P A R A L -  
L E L I S M *  A U T O M A T I C  D E T E C T I O N  OF P A R A L L E L I S M  B Y  H I G H - L E V E L  
L A N G U A G E S  9 M O D E L S  F O R  P A R A L L E L  C O M P U T A T  I O N  A N D  PRED I C- 
T I O N  O F  PERFORMANCE.  I N  A D D I T I O N  A N  A P P E N D I X  B R I E F L Y  
E X A M I N E S  E X I S T I N G  A N D  P L A N N E D  P A R A L L E L  P R O C E S S O R S .  T H E  
B I B L I O G R A P H Y  C O N T A I N S  184 ENTRIES. 

DRAUGHONI E o *  SCHWARTZ,  J A C O B  A N D  S T E l N I  A .  
I N D I V I D U A L  A N D  M U L T I - P R O C E S S I N G  P E R F O R M A N C E  C H A R A C T E R I S -  
T I C S  O F  PROGRAMS O N  L A R G E  P A R A L L E L  C O M P U T E R S  

I M M  3809 C O U R A N T  I N S T I T U T E  O F  MATH. SCImr NEW Y O R K *  
NEW YORKI 1970. 

T H I S  P A P E R  R E P O R T S  O N  T H E  E F F E C T  O F  THE N U M B E R  OF PRO-  
C E S S O R S  A V A I L A B L E  FOR A P A R T I C U L A R  P R O B L E M  B Y  E X A M I N I N G  
A L A R G E  NUMBER OF P R O G R A M S  R U N  ON A S I M U L A T O R  OF A P A R -  
A L L E L  COMPUTER. F O R  MORE I N F O R M A T I O N  ON T H I S  E F F O R T  SEE 
Eo DRAWCHON ET.  A L o ( 4 . 2 0 ) .  

R O S E N F E L D I  J e L m  

A C A S E  S T U D Y  I N  P R O G R A M M I N G  F O R  P A R A L L E L  P R O C E S S O R S  

T H I S  P A P E R  IS A S T l J O Y  OF S Y S T E M  B E H A V I O R  A N D  A N  E V A L U A -  
T I O N  O F  S Y S T E M  P E R F O R M A N C E  F O R  P A R A L L E L  P R O C E S S  I N G  sys- 
T E M S e  T H E  M O D E L  P R O B L E M  USED FOR T H I S  WORK IS T H E  s0I-u- 
T I O N  B Y  C H A O T I C  R E L A X A T I O N  O F  A L I N E A R  S Y S T E M  A R I S I N G  I N  
T H E  S T U D Y  O F  E L E C T R I C A L  NETWOaKSm 

COMMm A C Y  12 ( 1969 ) 645-655- 

SEE A L S O  D R A U G H O N  (4.20). 
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4 .41  I N P U T / O U T P U T  

D E R B Y 9  W I L - L I A M  Sa 
A T H R E E - B U F F E R  1/0 SCHEME F O R  I L L I A C  I V  D I S K  

U C R L - 7 3 6 9 6 9  LAWXENCE L I V E R M O R E  L A B O R A T O R Y *  U N I V .  O F  
C A L  I F O R N I  A * L I VERMOHE C A L  IF. 1 9 7 2 .  

T H I S  P A P E R  ADDRESSES THE P R O S L E M  OF E l A L A R C I N G .  1/0 l V I T H  
C O M P U T A T I O N  I N  THE. I L L I A C  I V .  S E V E R A L  dUFFER O R G A N I Z A -  
T I O N  S C H E M E S  A R E  D E S C R I U E D .  

4.49 V I S C E L L A N E O U S  

G O N Z A L E Z I  M A R I O  J. AND RAMAMOORTHY. C.V. 
PROGRAM S U I T A B I L I T Y  F O R  P A R A L L E L  P R O C E S S I N G  

T H I S  P A P E R  D E S C R I B E S  A F O R T R A N  PROGRAM W H I C H  A C C E P T S  
SOURCE F O R T R A N  PROGRAMS A S  I N P U T  A N D  T H E N  O U T P U T S  I N F O R -  
M A T I O N  R E G A R D I N G  T H E I R  P A R A L L E L  P R O C E S S A B I L I T Y .  

1 EEE TRANS.  COMPUTERS C - 2 0  ( 1 9 7  1 ) 647-654 

K U C K I  D A V I D  J e r  B U D N I K I  P A U L  P e r  CHENI  S H Y H - C H I N G *  L A V R I E I  
D U N C A N  H o r  TOWLEI ROSS A * *  S T R E B E N D T I  R I C H A R D  E a r  D A V I S *  
EDWARD V *  3R.r H A N I  J O S E P H *  K R A S K A I  P A U L  ‘JJo AND MURAOKAI  
Y O I C H I  

M E A S U R E M E N T S  O F  P A R A L L E L I S M  I N  O R D I N A R Y  F O R T R A N  P R D S R A M S  

T H E  A U T H O R S  DESCGI3E THE R E S U L T S  CF U S I N G  A PL / I  PRO-  

PROGRAMS F O R  P A R A L L E L I S M .  T H E I R  M O D E L  C O M P U T E R  IS A 
M I M D  W I T H  A N  A R B I T R A R Y  N U M B E R  O F  P R O C E S S O R S .  

C O M P U T E R  7 ( 1974 ) 37-46. 

GRAM TO A N A L Y Z E  A L A R G E  N U M B E R  O F  ( S E O U E N T I A L )  F O R T R A N  

RAMAMOORTHYI C.V. AND G O N Z A L E Z I  M A R I O  J o  

A S U R V E Y  O F  T E C H N I Q U E S  F O R  R E C O G N  I Z 1 N G  P A R A L L E L  P R O C E S -  
S A B L E  STF iEAMS I N  C O M P U T E R  P R O G R A M S  

T H E  A U T H O R S  USE THE I D E A  OF D I R E C T F D  G R A P H S  T O  D E V I S E  A 
S C H E M E  F O R  R E C O G N I Z I N G  P A R A L L E L  P R O C E S S A O L E  T A S K S  W I T H I N  

D E T E C T  I NG P A R A L L E L  I SM 1 S I N C L U D E D  

I N  PROC. A F I P S  1969 F A L L  J O I N T  C O M P U T E R  C O N F . * 1 - 1 5 .  

A S E R I A L  PROGRAM, A B R I E F  S U R V E Y  O F  O T H E R  M E T H O D S  FOR 

6 

6 . 0  C E N F R A L  

r r H A R D W A R E e  

F E N G I  T o  ( E D I T O R )  
PWOC. O F  T H E  1973 SAGAMORE C O M P U T E R  C O N F E R E N C E  ON 
P A R A L L E L  P R O C E S S I N G  -. 

t 



S Y R A C U S E  I J N I V .  P R I N T I N G  P R E S S  ( A V A I L A B L E  FROM I E E E ) ,  
19730 

T H I S  IS A C O L L E C T I O N  OF P A P E R S  P R E S E N T E D  A T  T H E  1 9 7 3  
SAGAMORE COMPUTER C O N F E R E N C E  O N  P A R A L L E L  P R O C E S S  I N G  9 

MOST O F  W H I C H  A R E  HARDWARE O R I E N T E D .  

HANLONI A o C o  
CONTENT-ADDRESSAaI -E  A N D  A S S O C I A T I V E  MEMORY S Y S T E M S  - A 
S U R V E Y  

IEEE TRANS.  E L E C T .  C O M P U T E R S  E C - 1 5 ( 1 9 6 6 ) * 5 0 9 - 5 2 1 0  
T H I S  S U R V E Y  D E S C R  I UES 6 A S  I C  C O N C E P T S  HARDWARE 9 S O F T W A R E  
AND A P P L I C A T I O N S  OF A S S O C I A T I V E  MEMORY S Y S T E M S .  THE 
B I B L I O G R A P H Y  C O N T A I N S  125 E N T R I E S .  

L O R I N ,  H o  
P A R A L L E L I S Y  It\! HARDWARE A N D  S O F T W A R E  - R E A L  A N D  
A P P A R E N T  CONCURRENCY 

V A R I O U S  CONCURRENCY AND P A R A L L E L  F E A T U R E S  O F  MORE T H A N  A 
D O Z E N  D I F F E R E N T  COMPUTERS A R E  D E S C R I B E D .  A P O R T I O N  O F  
T H E  BOOK IS C O N C E R N E D  W I T H  M U L T I P R O C E S S I N G a  MORE T H A N  
150 R E F E R E N C E S  A R E  C I T E D .  
C R  23,092. 

P R E N T I C E - H A L L ,  ENGLEWOOD C L I F F S 9  NEW J E R S E Y e 1 9 7 1 .  

P A R H A M I  + R E H R O A Z  
A S S O C I A T I V E  M E M O R I E S  AND P R O C E S S O R S  - A N  O V E R V I E W  A N D  
S E L E C T E D  B I B L I O G R A P H Y  

T H I S  P A P E R  D I S C U S S E S  A N D  C L A S S I F I E S  171 R E F E R E N C E S  AC- 
C O R D I N G  T O  T H E  C A T E G O R I E S  O F  A R C H I T E C T U R A L  C O N C E P T S ,  
HARDWARE I M P L E M E N T A T I O N ,  S O F T W A R E  C O N S I D E R A T I O N S  A N D  
A P P L  I C A T  I O N S  
CR 26*6740 

PROC. O F  IEEE 61 ( 1 9 7 3 1 , 7 2 2 - 7 3 0 .  

THURBERI K E N N E T H  Jo A N D  P A T T O N .  P E T E R  C .  
IHE F U T L ' R E  OF P A R A L L E L  P R O C E S S I N G  

T H E  A U T H O R S  A T T E M P T  T O  C O U N T E R  T H E  P E S S I M I S M  A B O U T  P A R -  

P R O C E S S O R S  S H O U L D  BE C O N S I D E G E D  A S  S P E C I A L  P U R P O S E  COP- 

I EEE TRANS. COMPUTERS C - 2 2  ( 1 9 7 3  ) 1 140-1 143. 

A L L E L  M A C H I N E S  W H I C H  T H E Y  H A V E  E N C O U N T E R E D .  P A R A L L E L  

P U T E R S  W H I C H *  WHEN CORWECTLY D E S I G N E D  F O R  A P A R T I C U L A R  
A P P L I C A T I O N ,  C A N  P E R F O R M  V E R Y  WELL. 

6.2 COMPUTER S Y S T E M S  
- 

6.20 G E N E R A L  

HOBBSI L 0 C . r  T H E I S 9  D o J o e  T R I M B L E I  J O E L ,  T I T U S *  H A R O L D  
AND H I C H R E R G I  I V A R  

P A R A L L E L  P R O C E S S O R  S Y S T E M S ,  T E C H N O L O G I E S *  AND 
A P P L  I C A T  I ONS 
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S P A R T A N  B O O K S *  NE!!! VORKI 1 9 7 0 0  
T H I S  BOOK Is A C O L L E C T I O N  OF P A P E R S  P R E S E N T E D  A T  T H E  
S Y M P O S I U M  O F  T H E  SAME N A M E  A T  T H E  N A V A L  P O S T G R A D U A T E  

C R  219950. 
SCHOOL.  MONTEREYI C A L I F .  I N  1 9 6 9 0  

K E N E D A  * Y U K  I O  
A S U R V E Y  O F  P A R A L L E L  P R O C E S S I N G  A N D  P A R A L L E L  P R O C E S S O R  
S Y S T E M S  

T H I S  A R T I C L E  ( I N  J A P A N E S E )  S U R V E Y S  P A S T  AND P R E S E N T  DE- 
S I G N S  F O R  P A R A L L E L  A N D  V E C T O R  P R O C E S S I N G  S Y S T E M S .  IN- 
C L U D E D  A R E  S E C T I O N S  O N  A P P L I C A T I O N S *  O P E R A T I N G  S Y S T E M S  
A N D  L A N G U A G E S .  THE B I i 3 L I O G R A P H Y  C O N T A I N S  61 E N T R I E S .  

R E P O R T I  E L E C T R O T E C H N I C A L  L A B O R A T O R Y *  T O K Y O 9  FEB.1973. 

M I N K E R q  J A C K  
AN O V E R V  I EW OF ASSOC I A T  I V E  O R  C O N T E N T - A D D R E S S A B L E  MEMORY 
S Y S T E M S  AND A K W I C  I N D E X  T O  T H E  L I T E R A T U R E  - 
B IBL I OGRAPHY 25 

T H I S  B I B L I O G R A P H Y  C O N T A I N S  A T H R E E  PAGE S U R V E Y  OF ASSO-  
C I A T I V E  MEMORY S Y S T E M S *  I N C L t J D I N G  A S E C T I O N  ON A P P L I C A -  
T I O N S .  A T O T A L  O F  A P P R O X I M A T E L Y  €300 E N T R I E S  A R E  L I S T E D .  

C O M P U T I N G  2EVIEW.S 12(1971 ) *  453-5040 

S T O N E -  H A R O L D  S o  ( E D I T O R )  
I N T R O D U C T I O N  T O  COMPUTER A R C H I T E C T U R E  

S C I E N C E  R E S E A R C H  A S S O C I A T E S *  P A L 0  A L T O 9  C A L I F . *  T O  
A P P E A R  I N  1975. 

T H I S  T E X T S O O K  ON COMPUTER A R C H I T E C T U R E  T R E A T S  A R R A Y  COM- 
P U T E R S  A N D  M U L T I P R O C E S S O R S  I N  ONE C H A P T E R .  T H E  D I S C U S -  
S I O N  I S  T U T O R I A L  A N D  D E S I G N E D  F O R  P E O P L E  NEW T O  T H E  
A R E A  

SEE A L S O  KOGGE (5.101 MINIMAL.. . ) .  

6.21 G E N E R A L - P U R P O S E  COMPUTERS 

B A R N E S -  C O H O *  BROWN* R I C H A R O  M o r  K A T O I  MASOI KUCKI D A V I D  
J . * . S L O T N I C K *  D A V I D  L o  AND S T O K E S *  R I C H A R D  A. 

THE I L L I A C  I V  COMPUTER 

T H E  L O G I C  S T R U C T U R E  A N D  O R G A N I Z A T I O N  OF THE I L L I A C  I V  
ARE D E S C R I B E D  AS E N V I S I O N E D  I N  1968. T H I S  C O N F I G U R A T I O N  

I EEE TRANS. COMPUTERS C -  17 ( 1968 ) 9 746-7570 

INCLUDED 256 PROCESSING ELEMENTS RATHER THAN THE PRESENT 
64 
CR 16r308. 

SURROUGHS C O R P O R A T I O N  
ILL I A C  I v SYSTEMS CHARACTER I ST I cs AND PROGRAMM I NG MANUAL 

N A S A  CONTRACTOR R E P O R T  N A S A  CR 21599 N A S A *  W A S H I N G -  
TONI D O C .  * 1973. 



T H I S  I S - T H E  I L L l A C  I V  HAQDWARE V A N U A L  SUPPLIED 9 Y  THE 
MANUFACTURER.  SOME GF T H E  I N F O R M A T I O N  Is NOW O U T  O F  
DATE.  PROGRAMMERS \ J I L L  R E Q U I R E  A D D I T I O N A L  M A N U A L S .  

CONTROL D A T A  C O R P O R A T  I O N  
C O N T R O L  D A T A  S T A R - 1  Oc C O M P U T E R .  S Y S T E M  

P U B L I C A T I O N  N O D  60256Oc?O- C O N T R O L  D A T A  C O R P O R A T I O N *  
A R D E N  H I L L S  - M I N N E S O T A  * 1 9 7 3 .  

T H I S  M A N U A L  C O N T A I N S  A D E T A I L E D  D E S C R I P T I O N  O F  T H E  
S T A R - 1 0 0  C O N F I G U R A T I O N *  PROGRAMMING C O N S I D E R A T I O N S  A N D  
HARDWARE I N S T R U C T I O N S .  

C R A N E -  6 0 A . r  G I L M A R T I N I  M O J O *  H U T T E N H O F F e  J.H.9 R U X I  P o J o  

AND S H I V E L Y I  R o R o  
PEPE C O M P U T E R  A R C H I T E C T U R E  

I N  PROC. OF 1 9 7 2  IEEE I N T E R N A T I O N A L  C O M P U T E R  S O C I E T Y  
C O N F E R E N C E -  1972-57-60. 

T H E  A U T H O R S  D E S C R I B E  BELL L A B S  PEPF A R R A Y  P R O C E S S O R  
W H I C H  W A S  D E S I G N E D  P R I M A R I L Y  F O R  R E A L  T I h l E  R A D A R  D A T A  
A N A L Y S  I So 

D A V I S *  R O S E R T  L o  

T H E  I L L I A C  I V  P R O C E S S I N G  E L E M E N T  

T H I S  P A P E R  P R E S E N T S  A D E T A I L E D  D E S C R I P T I O N  O F  T H E  DESIGN 
O F  T H E  I L L I A C  1 V  I N  A C O N F I C U k A T I O N  C O N b I S T I N G  O F  256 

T I C  IS G I V E N  I N  D E T A I L .  

IEEE TRANS. COt4PUTERS C - 1 8 ( 1 9 6 9 ) r 8 0 0 - 8 1 6 0  

E L E M E N T S .  T H E  I M P L E M E N T A T I O N  OF F L O A T I N G  P O I N T  A R I T H M E -  

DENENBERG- S T E W A R T  A. 
A N  I N T R O D U C T O R Y  D E S C R I P T I O N  OF T H E  I L L I A C  I V  S Y S T E M 9  V o l  

C A C  I L L I A C  I V  DOCUMENT 2259 C E N T E R  F O R  A D V A N C E D  COM- 
P U T A T I O N *  U N I V .  O F  1 , L L I N O I S q  U R S A N A I  I L L 0 ~ 1 9 7 1 0  

T H I S  DOCUMENT IS A T U T O Q I A L  D E S C R I P T I O N  OF T H E  I L L I A C  I V  
SYSTEM.  I T  IS I N T E N D E D  T O  BE R E A D  d E F O R E  T H E  B U R R O U G H S  
HARDWARE M A N U A L  L I S T E D  ABOVE.  

FLYNNI M O J O  
SOME COMPUTER O R G A N I Z A T I O N S  A N D  T H E I R  E F F E C T I V E N E S S  

A H I E R A R C H I C A L  M O D E L  O F  C O M P U T E R  O R G A N I Z A T I O N S  IS D E V E L -  
O P E D  A N D  USED TO E X A M I N E  k N T E R A C T 1 o N S  W I T H I N  A P R O C E S S O R  
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